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ABSTRACT ^ 

In 1980 1,455,000 persons vrorked in computer 
occupations. Two in five were systems analysts or progirammers ; one 
iEive was keypunch operator; one in 20 was a computer service 
technician; and more than one in three were computer and peripheral 
equipment operators. Employment was concentrated in major urban 
centers in four major industry divisions — manufacturing; Services; , 
finance, insurance, and real estate; and wholesale and retail trades. 
Between 1970 and 1980, employment of computer workers more than 
doubled. Educational requirements ranged from high school graduates 
to those with a college degree and beyond. The shortage of qualified 
computer workers is dutf to the relative newness of tha field, its - 
rapidly changing 'technologyy and lack of qualified teachers. Overall 
employment is "expected to increase by nearly one-half from 1980 to^ 
*^1990. New technologies that will affect^ employment are in three major 
areas: hardware, software, and applications. Employment of computer 
and peripheral*) equipment operators 'and computer service technicians 
is expected to increase, while the demand for keypunch operators will 
decrease. The shortage of computer personnel is expected to continye, 
resulting* in higher wages, more job mobility^ i^ncreasfed job security, 
and greater opportunities. (Appendixes include data tables and a 
glossary.) iYLB) ^ 
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Preface 



This bulletin presents the results of a Bureau of La- 
bor Statistics study of employment of workers m five 
computer-related occupations. It bcludes information 
on oducation and training for computer occupations, 
the impact of advancmg tcobnology on employment 
and education, and projected employment requirements 
through the 1980*s. The study wis conducted as part 
of the Bureau's program to provtae information about 
occupations for use m career counseling and education 
planning. 

The bulletin was prepared m the Division of Occu- 

t 



V 

patipnal Outlook under the direction of Michael Pilot 
Patrick Wash^supervised its preparation H Philip 
Howard and Dcbra E Rothstem conducted the re- 
search, analyzed the data, and wrote pic report Vidclla 
H. Hubbard prepared the manuscript Jh^ Bureau is 
grateful to the many individuals who provided infor- 
matioii-fecthe study and who reviewed and commented 
on the draft report. 

Material in this publication is in the public doniain 
and may, with appropriate credit, be reproduced vidth- 
but permission. - ^ 
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Highlights 
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The use of computers has become widespread in oUr 
society, ^ w 

• The number of computer systems has risen dramatically 
inthc last decade. In 1980, more than 600,000 computer , 
systems were in use, compared with only about 100,000 
in 1970. The number is expected to continue to increase 
rapidly through the 1980's. 

• At first limited to only a few industry applications, 
computers are no>V used in many industries. New 
applications arc expected in the years ahead as rapid 
access t^ mformation becomes' increasingly important. 

*. » 
The computer occupations are expected to be the most 
rapidly growing in the economy over the next *decade. 

• Employment m computer occupations is expected to 
rise from 1,455,000 in *1980 to 2,140,00(5 in 1990, an 
increase of 47 percent (chart 1). This is nearly three 
times /IS fast as the expected rate of growth for all 
occupations in the economy. 

' ^ ' i . 

• Systems analysts are expected to increase from 243,000 
to 400,000, or by 65 percent. 

• Programmers art expected to increase from 341;000 to 



500,000, or by^7 percent. 

• Computer ind peripheral ^uipment operators are 
, expected to increase from ^22,000 to 850,000, or by/63 

. ^ percent. » n» ^ ^ 

• Keypunch operators are expected to decline from 
266,000 to 230,000, a decrease of 14 percent. 

• Computed service technicians are expected tO'ii]icrease ' 
from 83,0(56 to 160,000, or by 93 percent. ♦ 



The increasing sophistication and complexity of com- 
puter operations will require workers with more and better 
training. 

• Education and training for computer occupations have 
not kept up with needs. 

• If future, needs for trained computer personnel are to 
b^ met, major improvements are required in at least 
Jwo areas— attracting qualified teachers " and 
standardizing program content. 

• Despite current shortcomings in education and trainmg, 
improvements have been made. The number 'of 
computer degree programs is increasing rapidly, and 
there is a -strong trend toward infusing computer 
training mto curncula besides compute r^science 

Advances in all major areas of computer technology will 
supply the user with more computer capability per invest- 
ment dollar. 

. • Hardware— Advances m microprocessor technology 
have stimulated the development of smaller, more 
efficient, and less costly computer equipment. Newer 
hardware is expected to have a significant ihipact on 
^omputer employment. 

• Software— The development of easier-to-use 
programming languages and pacjtaged V^grams is 
expected to continue. These developments, along with 
the trend toward incorporating systems programming 
functions into hardware, .will penpit more direct 
interaction, between the user and the computer, and in 
some cases may simplify programmer job duties. 

• Applications— The number of applications madf 
pra£?tical by hardware and softv/are advances will make 
the computer accessible to more users. This jiicreascd 

^ use due to new applications will be the most significant 
factor'causing rapid growth in computer employment 
over the next decade. 



Chart 1. Employment in computer occupations, 1970, 1980, 
and profected 1990 
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Chapter 1. Employment 



J' 



This "^tudy discusste- employment in five computer 
occupations; Systems analysts, progranmicrs, computer 
and pcnpheral equipment operators, keypunch opera- 
tors, and computer service technicians.' Although a 
wide v2lriety of other workers, from engineers to sales 
clerks, routinely use the computer in their daily tasks, 
this report focuses only, on those occupations whose 
very existence depends on computers. Table 1 presents 
a bnef descnption of the major job duties for each of 
the occupations studied. 

• In 1980, 1.455,000 persons worked in computer oc^ 
cupations. Two out of five worked wit^computer soft- 
ware, either m systems analysis or programming. Near- 
ly 1 in 5 entfi-ed data as a keypunch operator while 1 
in 20 mamtamed and repaired computer hardware. By 
far the largest smgle occupation was computer and pe- 
ripheral equipment operator, which accounted for more ^ 
than 1 of every 3 computer workers in 1980 (tabft 2). 

Geographic distribution 

Employment in computer occupations is concentra- 
ted in the major urban centers where the majority of 
companies owning general-purpose computer*systems 
aft located. The 25 metropolitan areas with the largest 
concentrations of general-purpose computers accounted 
Jfefabout 56 percent of the total value of these system's 
mtt978, and the top 100 metropolitan areas constituted 
84 percent of this total. 

However, as the use of minicomputers increases and 
as distnbuted data processing (DDP) networks become 
more widespread, computer systems will become less 
concentrated. This trend is expected to result in in- 
creased opportunities for computer employment outside 
metropolitan areas. 



^Fifty-five different occupational titles, shown in appendix C. were 
subsumed by the Bureau of the Census in the 1970 Census and m the 
Current Population Survey (p%n 1971 to 1980 under six occupation- 
al catego^cs: Computer programmer, computer systems analyst, com- 
puter sp^ahst not elsewhere classified, computer and peripheral 
equipment operator, keypunch operator, and daU processing machine 
rcpajrcr. The BLS 1970 industry-occupational matrix paralleled the 
Census classifications. This study, however, combihcs two of these 
' classifications, systems analyst and computer specialist not elsewhere 
classified, because of the simlliin^y of the worlc. This study also uses 
the term **computer service tech^nician" in place of the Census title 
**daU prbccssing machine repairer*' in order to better reflect the job 
duties these workers perform. 



irer 

y 



Industries of concentration 

Although computer workers are found throughout 
the economy, 8 of every 10 are in four major industry 
divisions ];chart 2).' In 1978, the greatest concentration, 
about 30 percent, was in the services division— primar- 
ily in computer programming services, colleges and 
universities, and accounting and auditing services The 
second largest concentration, about 28 percent, was in 
manufacturing, predominantly:^ firms manufacturing 
durable goods. About 13 percent of all computer work- 
ers were in finance, insurance, and real estate, the great 
majority of whom worked in banks and insurance com- 
panies— organizations that have become heavily com- 
puterized in order to handle the large volume of trans- 
actions. Another 12 percent of all persons in computer 
occupatigAs worked in wholesale and retail trad^ es- 
tablishmatits. Most of these were concentrated tn whole- 
sale trade, wh^re firms generally are large and where 
computers have been used for years for inventory and 
distribution functions. 

The remaining five major industry divisions ac- 
counted for less than .20 percent of compute employ- 
merit in 1978. Transportation, communications, public 
utilitie^, and government employed most of these work- 
ers, only 2 percent of all cpmputer workers were found 
in mining, construction,^r agriculture, forestry, and 
fisheries. 

\> 

Industry trends, 1970-78 

Employmeift of computer workers increased dramat- 
ically over Jhe 1970-78 period, about two and one-half 
times as fast as the rate of growth of employment for 
the economy as a whole (chai^ 3) Computer employ- ( 
ment grew rapidly in all industries, even in those that 
experienced little or no overall employment growth in 
theT9^0*s. In manufacturing, for example, total employ- 
ment rose only 5 percent between 1970 and 1978, but 
computer employment rose 34 percent. ^ 

The growth of computer dccupations is unlike the 
usual pattern of occupational growth whereby employ- 
ment increases as a resuU of growth in the industries in 
which th^ occupations are concentrated Employment 
of secretanes, for example, has grown rapidly in recent 
years, due in large part to the rapid growth of the 

^Data on the industry division of computer workers are based on 
the 1978 industry-occupational matrix, the most current matrix avail- 
able when th\study was prepared. 
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Occupation 



Duties 



Systems analysts 



r 



Computer programmers 



Computer and peripheral equipment 
opef^tors. 



Key pu nc h opera t ors 



Computer service technicians , 



Analyze business, scientific, and engineering problems for application to 
^electronic data {processing systems. These workers are classified accflfSTmg to 
their specialty. In business, they analyze business procedures and problems 
such as developijient of integrated production, inventory control, and cost 
analysis systems, to refine daU and convert them to programmable form for 
electronic data processing, in scientific and technical areas, they perform 
logical analyses^f scientific, engineering, and other technical problems, and 
formtilate mathamatical models of these problems for computer solution. 
Systems enginefrs analyze electronic data procesSlhg projects to determine 
equipment requirements. After determining equipment requirements, they 
may plan the layout and implementation of computer systems to achieve 
efficient operation. 

, Convert business, scientific, and engineering problems to logical fiow charts 
for coding into computer language. These workers are classified according to 
their specialty. They analyze all or part of a workflow chart or diagram to 
develop a sequence of program steps. To do this, programmers must apply 
their knowledge of computer capabilities, subject matter, mathematics, and 
symbolic logic They then convert the steps to language that can be processed 
by the computer. 



Computer (console) operators monitor and operate the control console of 
a computer to process data according to operating instructions. They set 
control switches on the equipment, select and load the input and output 
units with materials-such as tapes and printout forms-and then clear th^ 
system and start the equipment. During the run, they observe the machines 
and control panel for error signals. Peripheral equipment operators operate 
online or off4ine^periphera] machines, according to instructions, to transfer 
data from one form to^inother, print output, and resd data into and out of 
the computer. 

Operate alphabetic and numeric keypunch machines to transcribe data from 
source mater^ onto punchcards, paper^or magnetic tape, or cards. 

Install, repair, and periodically service computer equipment, following blue- 
prints and manufacturers* specifications. These workers test faulty equipment 
a^d apply their knowledge of electronics to diagnose defects. They replace 
ot repair defective components. On occasion, they consult With customers 
*^en planning .the layout for installation or in diagnosing system malfunctions. 



Sou;9o;^Bureau of Labor Statistics. 



Tabit 2. EmploYnf»»nt In oomputsr occupations, 1970^' 



Total 


Syttams 
analysts 


Proorammars 


Cgmpvtar and 
parlpharal 
aqulpmant 
oparatort 


Kaypunch 
oparatort 


'^x'Computar 

sarvica 
tachnicians 


676,937 
700,000 
708,000 
803,000 
857,000 


93.200 . 
76,000 
88,000 
100,000 
113,000 


161,337 
168,0d0 ^ 
/ 186,000 
/ 187,000 
199,000 


4^ 117.222 
1 56.000 
196.000 
216.000 
246,000 


272.57Sr^ 

290.000 

283,000 

253,000 

249,000 


31,708 
30,000 
45,000 
47,000 
50,000 


066,000 
,000,000 
,003,000 
,1%8,000 
,352,000 
,465,000 


140,000 ' 
168,000 
150,000 
* 182,000 
213,000 
243,000 


223;b00 
229,000 
221,000 
247,000 
321,000 
341,000 


295,000 

2a7,o6o 

302.0b0 
393.000 
463,000 
522.^00 


250,000 

276,000 > 

^80,000 

273,000 

274,000 

266,000 


57,000 
50,000 
50,000 
63,000 
91,000 
83,000 



1970 
1971 
^72 
1973 
1974 , 

1976 . 

1976 . 

1977 . 

1978 . 

1979 • 

1980 . 
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Chart 2. Employment of computer workers by industry 
drvlslon, 1970 and 1978 



1970 




Manufacturing 
Services 

Finance, insurance, 
and real estate 




Wholesale and 
^ retail trade 



All other 



/ 



Source. Bureau of Labor Statistics. 



Chart 3. Percent change in employment of computer workers 
and all workers by industry division, 1970-78 
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Source Bureau of Labor Statistics. 
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finance, insurance, and real estate sector and the ser- 
vices sector, which togethe^mploy almost one-half of 
all secretaries. As output oB^rms in these sectors ex- 
panded, more secretaries wctc needed to handle the 
greater number of support functions. Employment of 
computer workers, however, reflects an industry's 
capital expenditures for technology as employers install 
computers, to increase efficiency and productivity, 
whether or. not their output is e|panding. 

Not all industry sectors have Computerized their op- 
erations at the same pace. These investment decisions 
are based on pnce and the adaptabihty of computer 
hardware and software to the needs of potential users. 
Prior to 1970, computers were generally limited to or- 
ganizations whose size would justify the cost of a cen- 
tral mainframe Many manufacturing firms, banks and 
insurance companies, wholesalers and large retailers^ 
and colleges and universities maintained their own com- 
puter for batch processing of personnel records, pay- 
roll, inventory, and records of student enrollment, to 
list just a few standard applications. In addition, proc- 
ess control computers were applied to industrial proc- 
esses that already had a high degree of control, such as 
steelmaking, petroleum refining, chemical production, 
and electric power generation. Organizations that could 
not afford to operate their own computer systems con- 
tracted with computer services firms to meet their data 
processing needs. Many others stayed completely out 
of the computer market. 

Technological advances during the 1970*s presented 
potential users with an array of more efficient and more 
flexible hardware and software at steadily falling prices 
that made it cost effective for a growing number of or- 
ganizations to install a computer. More affordable main- 
frames, highly efficient minicomputers, small business 
computers, and a greater variety of software patkages 
all contributed to the explosion in computer employ- 
ment during the 1970's. 

As previously noted, employment of computer work- 
ers m manufactj^ring firms grew almost seven times as 
fast as overall industry employment as smaller manu- 
facturers insXalled less expensive mainframes and many 
others adapted computers directly to the production 
process. One technique that developed over the period 
was the utilization of minicomputers in distributed data 
processing networks throughout a plant to enable work- 
ers tQ hotter control operations such as the flow of raw 
material^ and Ihe precision hieasurement of manufac- 
tured items. 

Computer employment in the services sector grew 
almost three times as fast as total industry implpyment 
as computer equipment became more afTordable/ Em- 
ployment of computer workers grew rapidly m the 
types of establishments that already were computerized 
by the beginning of the decade — college? and universi- 
ties as well as firms providing accounting, ayditing, and 



computer programming services E\en more rapid em- 
ployment growth occurred in hospitals and other health 
services and m miscellar^eous business services Com- 
puter employment in health services increased as more v 
fle^tible^computer systems were increasingly adapted to 
medical diagnosis and patient care Firms providing 
business'management services, those doing commercial 
research and devdopment, and private employment 
agencies were three of the more significant sources of ^ 
growth in computer employment during the l970*s 
These and other types of relatively small service firms 
were able tb successfully incorporate small business 
computers into their operation 

Computer employment in wholesale and retail trade 
grew more than twice a^fast as total industry employ- 
ment as wholesalers installed distributed data process- 
ing networks to give themselves better control over 
their inventory and distribution functions Employment 
in retail firms increased even faster as single-store op- 
erations installed a small business computer to handle 
their inventory and other business records and retail 
chains installed point-of-sale terminals linked to a cen- 
tral computer. Finance, insurance, and real estate expe- 
rienced relatively moderate gains in computer employ- 
ment between 1970 and 1978 This reflected the rela- 
tively slow growth of the insurance industry, which 
accounts for about one-third of total employment in 
this industry division, and the fact that operations in 
the insurance industry already had. been largely com- 
puterized prior to 1970. This left only modest gains to 
be made in the 1970's. ^ 

Computer employment in government grew more 
than twice as fast as total government employment 
throughout the 1970's. This reflected the slower than 
average growth in government during this period, and 
the increasing use of computers to manage the enor- 
mous amount of recordkeeping that government pro- 
grams require. Growth of computer occupations vyas 
strongest in State and local governments, where gov- 
ernment en^ployment growth was concentrated 

The smallest increase m computer employment oc- 
curred in transportation, communications, and public 
utilities. These are large, centralized industries that 
could afford the larger, more expensive computer sys- 
tems available prior to 1970. It should be noted, how- 
ever, that even this relatively modest increase exceed- 
ed the average growth rate for all occupations 

Computer employment in agriculture, forestry, and 
fisheries; mining; and construction combined increased ^ 
faster than in any other sectors as the relatively small 
firms in these industries made substantial use of small 
er, less expensive computer systems 

OccuF)ationat trends, 1970-80 

Employment of computer workers more than dou- 
bled between 1970 and 1980, growing from 676,000 in 



ERIC 



12 



Chart 4. P^cenf change in employment of computer workers 
by occifpatlon, 1970-80 , . 
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Chart 5. Distribution of computer workers by occupation, 
1970 and 1980 
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Source: Bureau of Labor Statistics. 
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1970 to 1,455,000 in 1980. This was nearly five times 
the average rate of growth for all occupations in the 
economy. 

Technological advances and changes m methods of 
opcraaon have resulted m vastly different rates of 
growth among the mdiyidual computer occupaaons 
(chart 4). All pf the computer occupaaons except keV 
punch operators grew much faster than the average for 
all occupations. Programme employment, for example, 
mcreased by about 111 percent, and employment of 
systems analysts mcreased by 161 percent, as mdustncs 
m all sectors sought to develop and refme^i^ftware for 
an mcreasmg number of applications. Decreasmg hard- 
ware costs and the resultant nse in the amount of com- 
puter equipment in use contnbuted to a 162-percent in- 
crease in the oumbcr of computer service technicians. 
The largest increase, however, was for computer and 
penpheral equipment operators, wjhpse employment 



grew three and one*half times m rcsp^Hise to the rapid 
increase in the number of computer systems m use. Em 
ployment of keypunch operators declined 2 percent as 
more efficient forms of data entry were developed. 

T^e differing rates, of growth expenenc^ b> the in- 
dividual computer Occupations signficantly changed the 
distribution of computer employment by 1980 (chart 5). 
Keypunch operator, for example, was the largest com- 
puter occupation m 1970, with about two fifths of total 
computer employment. As technological mnovations 
made their functions less important, their proportion of 
employment fell to less than one-fifth m 1980. By con- 
trast, computer and peripheral equipment operators— 
who constituted less than one fifth of computer em- 
ployment in 1970— grew to become the largest of these 
occupations in 1980, representing over one-third of all 
computer personnel. 
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Chapter 2. Education 
and Training 
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Current requirements 

Educational requirements for computer workers 
range from high school to a college degre^and beyond. 
The most professional comput^ work, which involves 
systems design and analysis and systems programming, 
generally is done by pefsons having 4 years or more of 
college trainmg. The middle range of computer work, 
invdlving scientific and complex bu^ess applications 
. programnaing as well as equipment maintenance, is-^ 
typically performed by those with training from a 2- or 
4-year ^llege ox from a program operated by a com- 
puter vendor. The work requiring the l^t formal ed- 
ucation mvolves basic applications programming, equip- 
.rnent operation, and keying functions. This work is usu- 
ally earned out by high school graduates, many of 
whom have received some formal training from a .pub- 
lic or private school or on-the-job training from a com- 
puter manufacturer or other source. 

Regardless of educational level, however, the ijjpst^ 
desirable qualifications for programming and systen;is 
personnel are a background in computer science and 
data-proce§sing -related sobjects and a knowledge of the 
business the computer operation is serving. Education- 
al requirements for the individual computer occupations 
are as follows: 

Systems arfalysts. A bachelor's degree— including 
courses in computer science— generally is the minimum 
educational requirement. However, the type of degree 
employers prefer depends on the type of work dond in 
tbe organization. For a job vtdtfi a bank, insurance com- . 
pany^ or business firm, a cdllege degree in accounting,^ 
business, economics, or information systems is appro- 
priate. For work in a scientific or technical organiza- 
tion, applicants need a degree in the physical sciences, 
mathematics, engineering, or computer science. In ad- 
dition to the bachelor's degree in a suitable field, some 
employers prefer applicants to havd^Tfelated work 
experience. ^ | 

Some employers r^equire systems analysts to have a 
graduate degree. A growing number of employers seek 
apphcants who have a degree in computer science or 
information systems. Regardless of college major, most 
employers look for people who are familiar v^dth pro- 
gramming languages. Courses in computer concepts, 
systems analysis, and data base management systems of-*^ 
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fer good preparation for a job in this field. 

In addition, most employers prefer applicants *vho 
have some experience in computer programming Be- 
cause of the importance of programming experience, 
many who begin as programmers are promoted to an- 
alyst trainees. Employers, computer manufacturers, and 
colleges and universities offer formal training in sys- 
tems analysis. 

Because technological advances occur so rapidly in 
tj;ie computer field, continuous study is required to keep 
skills UR to date. Usually employers and "software" 
vendors offer 1- and 2-week courses. Additional train- 
ing njay come from professional development seminars 
offered by professibnal computing societies 

An indication of experience and professional compe- 
tence is the Certificate in Data Processing (CDP). con- 
ferred by the Institute for Certification of Computer 
Professionals upon candidates who have completed 5 
years* experience and passed a 5-part examination 

Programmers, There are no universal training require- 
ments for programmers because employers' needs vary. 
Most programmers are college gretduates; others have 
taken courses in programming to supplement'their ex- 
perience. Firms that use computers for scientific or en- 
gineering applications usually require programmers to 
have a bachelor's degreelwith a major in computer sci- 
ence and a minor in* a physical science Sonie of these 
jobs require a graduate degree Although some employ- 
ers who use computers for business applications do not 
require a college degree, they prefer applicants who 
have had courses in data processing,_,apcounting, and 
business administration. 

Public and private vocational schools, community 
and junior colleges, and universities teach computer 
programming and data processing Instruction ranges 
from introductory, courses to advanced courses at the 
graduate level. High schools in many paijts of the coun- 
try also offer courses in computer programming. 
^ "An indication of experience and professional compe- 
tence at the senior programmer level is the Certificate 
in Computer Programming (CCP), conferred by the In- 
stitute for Certification of Computer Professionals upon 

candidates who have passed a 5-part examination 
» 

'Computer service technicians. Employers usually re- 



quire applicants to have I to 2 years of post-high school 
training in^basic electronics or elcctrvcal engineenng 
from a computer school, technical institute, junior col- 
lege, or 4-year coHege. A few technicians are trained 
through apprenticeship programs. Electronics training 
in the Armed Forces also is <?Ac«llent preparation. Gen: 
erally, 6 months to 2 >ears of on-the-job expcnenc^ are 
required before newl> hired technicians are considered 
competent to work independently on more complex 
systems. High school courses in mathematics, chemis- 
try, and physics are considered good preparation. Com- 
•ifjunication skills also are important. ^ 

Computer operating ^rsonnel. HigH school gradua\i{)n 
is tKc mininfum educational requirement for computer 
operating jobs such as keypunch ojDerator^ auxiliary 
equipment ojf>erator, and console operator Many em- 
ployers prefer console operators who have some com- 
munity or junior college education Beginners usually 
are trained on the job, the length of training varies 
Auxiliary equipment operators can learn their jobs m a 
few weeks, but console operators require several, months 
of training before they are sufficiently familiar with the 
equipment to be able to trace the causes of breakdowns. 
Formal computer training is desirable because most 
employers look fo^ applicants who already are skilled 
in operating data entry equipment or computer con- 
soles High schools, vocational schools, computer anJ 
business schools, and community and' junior colleges 
' offer this type of computer training. XTomputer vendors 
also offer structured training programs for many of 
these workers. ' 

Post-employment training 

With the rapid changes in computer equipment and 
technolog-y, there is a great need for continuing educa- 
tion programs for computer personnel. The extent of 
job-related supplementary training varies widely. Some 
employers have regularly scheduled, in-depth training 
programs in areas such as computer languages or data 
processing operations. Others provide this type of train- 
11)^ only when phanges are made in computer proce- 
durcsf"or equipment. Many tompanies also maintain a 
tuition refund plan or pay for employee attendance at 
professional seminars. Regardless of the type or length 
of training, it is usually paid for by the employer. 

The most common types of supplementary training 
include computer vendors* course offeniigs, in-housc 
training program^, on-the-job training, professional sem- 
inars, and reimbursement for college, correspondence, 
and vocational school courses. The length of post-em- 
ployment training ranges from a few hours to more 
than 1 year, but training usually is completed in 1 to 
12 weeks— with the higher level compliter jobs gener- 
ally requiring the more lengthy training. 
, Among computer ocj;upations, systems analysts most 



frequently take computer science courses as well as sys- 
tems, programming, and management training Pro 
grammers usually train m programming languages and 
techniques and, to a lesser extent, m systems analysis 
and design. Training fox computer service technicians 
often involves computer electronics and related courses. 
, Console, penpheral equipment, and keypunch opera- 
tors tram m data preparation, production control, com- 
puter equipment operation techniques and^ occasional- 
ly, programming. 

Current status of education and trainii^g 

As described in the previous sections, |Various types 
of computer education and training cuTfcntiy are avail- 
able Because of the relative newn^ks of the computer 
occupations and the shortage of Skilled computer work- 
ers, however, some problems exist m training comput- 
er personnel 

One major problem that has persisted from the be- 
ginning of the computer era is a shortage o^ qualified 
teachers m this field. Educational mstiti/tions find it 
^ry difficult to keep their expenenqpd teachers or to 
attract qualified teachers because salaries and research 
facilities often are not comparable with those offered 
by pnvate industry. Many ir^itutions are unable to of- 
fer more computer scien*^ courses because there are 
not enough insttuctors^ 

; As ^ resuk of^thp-'^nortage of qualified teachers and 
programs, the nuniber of people receiving college de- 
grees m computer science, although rising rapidly, is 
falling short of employers' needs. Graduates of pro- 
grams in computer science are only filling 1 6ui of 4 
jobs at the bachelor*s level, 1 out of 10 jobs at the mas-* 
ter*s level, and 1 out of 4 jobs at the doctorate level.* 

Due to the unique nature of' the computer field— ^ 
technological advances a/d applications are increasing 
at a very rapid rate— educational institutions find it dif- 
ficult to design and implemerft courses that disseminate 
the latest developments in a timely manner. Thus, the 
subject matter in similar course offerings from different 
scjiools is not always consistent. 

Despite the shortcomings of computer education and 
training in its current form, a number of positive devel- 
opments have occurred in the ^)ast few years. 

One development in computer education is the trend 
toward infusing computer training at the college and 

* university level into other curricula besides comput^ 
science. For example, most schools now offer comput- 
er courses m their business and engineering programs. 
Furthermore, one college administrator has estimated 
that 1 out of 3 undergraduates and 1 out of 2 graduates 
now use a computer in their coursework. 
In order to make programs more rdcvant and 

'John W Hamblen, Computer Manpower — Supply and Demand^ 
by States, 1 98 1 (Information Sy»ems Consultants) 
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encourage consistency among computer auricula, the 
Association for Computing Machinery has Issued revis- 
ed recommendations for computer education programs. 
These guidehnes mclude detailed course descripfions as 
well- as recommendauons on program organization and 
implementation. 
^ Steps also have been taken by colleges and universi^ 
tics to meet the needs of those already in the labor 
force. Man^ schools now offer night courses jn com- 
puter science, most of which are tailored, to meet spe- 
cific job requirements. * 

Computer vendors and others have refined^ their 
"canned" learning programs to meet employers' needs. 
These "bourses now cover a variety of computer con- 
cepts and practical applications. The programs, which 
utilize a number of learning techmques, are especially 
useful for occupations with high turnover because they 
are self-paced and relatively inexpensive. » 
• As the computer becomes more prevalent in all as- 
^ pects of our economy, it is increasingly important for 
■people to become familiar with this tool. Towards this 
end, a growing number of high schools are offering 
computer educatiorf Courses. These provide the student 
with some programming knowledge as well as an un- 
derstanding of the logic of computing, and arcy excel- 
lent lyeparation for use of the computer' in any career. 

In summary, educating and training enough comput- 
er personnel to meet employer's needs stili present a 
number of [Problems. The relative newness of the field, 
its rapidly changing technology, and^the inability of 
educational institutions to compete for skilled ^teachers 
have ^1 been contributing factors to the shortage of 
qualified computer workers in computer occupations* 
For a better understanding of thV current situation, a 
brief look at the evolution, of computer education and 
training is provided below. 

Evolution of education and training 

The dramatic nse in computer use during the 1950's 
outstnpped the availability of personnel with data proc- 
essing skills. As opportunities in the computer field ex- 



panded rapidly and the demand for skilled computer 
workers increased, many people sought training in this 
field. But schools were not yet providing courses in 
data processing. The educational system, of course, re- 
quired a certain amount of time to develop programs 
to meet •the specific ne^ds of employers. Additionally, 
the implementation of educational programs was de- 
layed by two factors. First, computers were needed to 
provide praclicail expenence for the student, and this 
eq\ppment • was prohibitively expensive during' the 
!950's. Secondly, ^the relatively few people who were* 
qualified to teach at that time could earn considerabl)^ 
more money in the business world. 'N^ 

As .equipment costs gradually declined and as more 
instructors became available through the I950*s and 
1960'^ a growing number of public and pnvate col* 
leg^universities, and vocational schools began to in- 
zymt data proc^^ing in their q^f nculums. Neverthe- 
less, the number of graduates with specific training for 
computer jobs continued to fall further behind the ra- 
pidly growin'g demand. To fill this widening gap, a 
large number of private vocational schools were estab- 
lished that offered computer training^ Some of these 
^"^ools, however, were criticized for providing poorly 
qualified" teachers, limited subject matter, and obsolete 
computing equipment. 

Thus, the major sources of training in the 1950*s and 
1960's became the computer manufacturers. Many per- 
sons trained in this way acquired only lijniteci skills be- 
cause their trailing ^ually focused on the operating 
^roc^dures for their corhpany's computer system. Em- 
ployees trained in t?his ftianner, therefore, found it dif- 
ficult to transfer or advance to jobs requiring knowl- 
edge of different types of computers and related 
equipment. 

Computer manufacturers continued to provide train- 
ing as part of the overall computer sales package until 
^the early 1970^s. As a result of antitrust settlements, 
manufacturers thereafter considered training a separate 
I service that required a separate charge Thus, the grow- 
( ing awareness of computer education costs led many 



Tiblf 3. Enlisted itrtngth in Dtp«Hm»nt of Dtftn- computtr »p<ci<rtits, 1971.79 



1971 
1972 
1973 
1974 

1975 
1976 
1977 
1978 
1979 



YMr 



Total. 


ADP 


computer 


r«p«ir«rt 


sp«cialtiM 


31,780 


9,168 


29,591 


8,516 


28,326 


8,525 


26,736 


7,860 


26,238 


8,184^ 


22,843 


7,683 


20,760 


7,584 


20,433 


7,353 


20,509 


7,419 



ADP iupport 
and 

adminittrAtion^ 



22,612 
21,075 
f9,801 
18,876 

18,054 
15,160 
13,476 
13,080 
13,090 



) lncJu<J«* computar oparatora, anafyata, programmara, arKl altctrlc 
accountlrMj machlr^a oparaton. 



SOURCE: U.S. Dapartmant of Daf«nta, Dafanta Man- 
powar Data Camar. 
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computer users to look for and closely evaluate alter- 
native training methods in order to get the most for 
their computer education dollar 

One alternative for computer users was to train. their 
own computer personnel These **in-house** training 
.^^^rograms generally took place at the ustr*s site and 
were tailored to meet the specific needs of tht compa- 
ny*s computer operations The programs wefc usually 
administered by company personneKor an educational' 
services firm, and included instructional tools such as 
VKlebtapes, cassettes, and self-paced computer manuals. 

Another source of training for computer* personnel 
was the Armed Forces Although occupation-specific 
data are not available for years pnor to 1971, the Armed 
Forces ai-e believed to have been a major source of 
computer training ^luring the 1950's and I960*s. As may 
be seen in table 3, however, the number of military per- 
sonnel m computer-related job specialties dechned 
sharply overnhe 1970*s. \ w 

Computer education and tVaining continued to evolve 
throughout the decade. In addition to the growing num- 
ber of in-house training programs, the number of for- 
mal degree programs offered by college^and universi- 
ties increased dramatically in response to rising student 
interest and to requests from employers for graduates 



♦ with a higher level of specific computer skills. The 
number of computer and information science pr^ograms 
offered at every degree level more than doubled over 
the penod 1966-67 to 1978-79 (chart 6). Bachelor's de- 
gree programs expenenacd the most spectacular 
growth — 554 percent. Associate degree programs m the 
computer fields grew 225 percent for the penod. 
Growth in master's and Ph.D. programs was not as 
rapid as at the undergraduate levels — reflecting the 
strong de'mand for computer >vorkers and the rising 
wages — but the number of programs still increased 162 
percent and 117 percent, respectively. 

Along Nvith the growth m degree programs, the num- 
ber of persons receiving degi^ees in the computer sci- 
ences also increased sharply From 1970-71 to 1977-78, 
the total number of bachelor's, master's, aftd do^oral 
degrees in these fields grew from 4,104 to 12,06^-3 
194-percent increase (chart 7). 'Historical data byck- 
gree level for six computer curricula are presented in 
table 4. 

The number of associate degrees awarded in data 
processing technologies fluctuated considerably in the 
1970's (table 5). The number of associate degrees in all 
data processing technologies fell over the first half pf 
the decade, then increased steadily over the remainder , 
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TabU 4 NumbT of colltq* dtqrMs conUrfd^m th« computT sci«nctiby dtgrt* itv«l and curriculum. 1970-77 through 7978*79 



D«grM Itval and yea 



8ach«lor't' 

1970.71 

1971- 72 

1972- 73 
197^.74 
1974-75 

^ 1975-76 

1976- 77 

1977- 78 

1978- 79 

Matter's' » 

1970- 71 

1971- 72 

1972- 73 

1973- 74 

1974- 75 

1975- 76 , 

1976- 77 , 
197*7-78 . 
1978-79 . 

Doctorata: 

1970,71 . 
197V72 . 

1972- 73 . 

1973- 74 . 

1974- 75 . 
-1975-76 . 
1976 77 . 

1977- 78 . 

1978- 79 . 



Total, ^ 
compatar and 
information 
sciancat 



2,388 
3,402 
4,304 
4,756 
5,033 
5,652 
6,407 
7,201 
8,769 



l,58d 
1,977 
2,113 
2,276 
2,299 
2,603 
2,798 
3,038 
3,055 



^:2^ 

167 
196 
198 
213 
244 
216 
196 
236 



Co/nputar 
Information 
^ sciancat, 
oanarai 



1,624 

2,451 

3,278 

3,761 

4,127 

4,530 

5,229- 

5,940 

7,350 



1,131 
1,572 
1,627 
1,801 
1,921 
2,349 
2,580 
2,713 
2,773 



110 

145 

165 

178 

196 

221 J 

195 

183 

227 



Information 
iciancat and 
syitami 



177 
268 
234 
338 
308 
493 
553 
742 
840 



143 
142 
115 
198 
147 
•166 
149 
234 
183 . 



1 1 
16 
17 
13 
17 
20 
20 
13 
9 



Data 

procassing 

/_ 



409 
'504 
566 
539 
410 
483 
465 
395 
442 



171 
131 
144 
113 
114 
1 
6 
53 
51 



0 
0 
0 
0 
0 
0 
0 
0 
0 



Computar 
programming 



32 
8 
14 
15 
5 
3 
^0 
24 
56 



0 
0 
0 
0 
0 
0 
0 
0 
0 



Syitamt 
analyilf 



88 
72* 
97 
54 

138 
89 

105 
61 
^48 



88 
110 
153 
124 
79 
87 
60 
30 
23 



6 
6 
0 
0* 
0 
3 
1 
0 
0 



Computar and 
informatfop 
'"'tciancai, 
othar • 



/ 



58 
99 
*115 
49 
45 
54 
35 
39 
33 



50 
15 
74 
32 
38 
0 
3 
8 
25 



0 
14 
7 
0 
0 
0 
0 
0 



SOURCE US. Oapartrnant of Education, National Cantar for Education Statittlct. 
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of the decade. Only two courses, computer program- 
ming and data processmg equipment maintenance, reg- 
istered any net growth over this period. This reflects 
the higher training requirements for programmer train- ^ 
ees and computer service technician trainees— some for-j 
mal training generally is required— than for console and^ 
peripheral cquipmemt operators, keypunch 6perators, 
and related workers. The decline in the number of de- 
^ grccs in these latter areas reflects the ability of many 
jobseckers to take entry level positions without any for- 
mal training. Some of those who chose to take formal 
training may have opted for public or private vocation- 
al programs that generally can be completed in less time 



than an. associate degre^^and^t a lower cost 

Public and private vocational schools provide anoth- 
er source; of training. Because historical data are not 
available, it is difficult to determine whether vocation- 
al schools are growing in importance as a source of 
trained computer workers Nevertheless, over 235,000 
students were enrolled in these schools in 1978, with 9 
of 10 enrolled in public vocational education programs 
(tabl6 6). The number of persons —58,000— who com- 
pleted these programs in 1978 was about 6 times the 
number of associate degrees awarded that year, great- 
ly expanding the pool of jobseekers with at least some 
formal training. 



1M% 5. AlW>ci«tt dtgr#4 conftrr«J in data pfoctssing ttchnologits, 1971 72 through 197B-79 



Curriculum 



Tot«r, data procatsing technologlas . 



Data procwing technology, ganaral . . . 
Kaypunch operator and othar'input 

preparation technology 

Computer programmer technology . . . . 
Computer operator and peripheral 

equipment operation technology . . 
Data proce«$lng equipment maintenance 

technology 

Other 



HEGiS 
code'' 



5100^ 
5101 



5102 
5103 



5104 



51D5 
5199 



As»ociate»degrees awarded 



1971-72 



8,971 

5,669 

4P2 
2,198 

4dl 

104 

f67 



1972-73 



7,640 

4,584 

327 
2,118 

249 

103 
259 



1973-7^^ 



6^98 

4,360 
K 

133 
2,018 

205 

226 
. 56 



19*4.75 



6,621 

3.921 

. 237 
2,199 

240 

179 
54 



1975-'76 


1976-77 


1977-78 


7,176 


7,993 


9,339 


3,981 


4,671 


5,095 


202 
,2,547 


13r 
2,618 


264 
3,368 


229 


304 


263 


188 
21 


.241 
28 


319 
30 



1978-79 



10^33 

5,974 

230 
3,797 

475 

299 



^ HEGIS codes are from the Higher Education General Informa- 
tion Survey, tee A Taxonomy of Instructional Programs in Higher 
Educttion (U,S, Departn}ent of, Health. Education, and Welfare, 

1970). 
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'SOURCE. U.S. Departmen^of Education, National Center for 
Education Statistics. ^ 



Table 6. Total enrollments and complttlons in public and private vocational programs, 1977 78 



O.E Instructional code and title 



Public vocational 
education 


Private vocational 
education 


Enrollments 


completions 


Enrollments 


Completions 


218,160 


45,599 


18,737" 


12,188 


50,666 

83,47^ 
,84,015 


11,519 

11,165 
22,915 


785 
7,674 
6,913 
3.365 


627 
5,171 
4,776 
1,614 



Total 



14.0201 computer and console operator 

14.0202 Keypunch operator 

14.0203 Computer pro8»"imer 

14 Q299 Other business data processing 



^URCE U.S. Department of Education. National Center for Education Statistics 
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Chart 6. Number of college programs in the computer sciences 
by degree level ; 1 966-67, 1 973-74, and 1 978-79 




Source: John W. Hamblen, Computer Manpower— Supply and 
Demand— by SiMles, Table 1 . 
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Chart 7. Number of bachelor's, master's, and doctoral degrees 
In the computer sciences, 1 970-7t through; 1 978-79 



Number of degrees 
13,000 r' ^ 



Chapter 3. Projected 
Employment Re'^uirements 
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TEvcn after the spectacular gains registered in the 
191Q% ovTBrall emptoyTnent in the computer occupa- 
tions is expected to increase by nearly ope- half from 
1980 to ^990 (chart 8). 

Tootinologlcal factors affecting growth 

Rapid technological pfogress is expected to continue 
over the next decade — affecting the types of comput- 
* ers available, coniputer applications, and the size an^ 
composition of computer occupations. New teci^nolog- 
ics that will affect employment can be divided into three 
major areas: Hardware (computer mainframe and pe- 
ripheral equipment),, software (computer programs and 
languages), and application^. These areas are all inter- 
related; advances: in any one area generally have major 
implicatiiins for the others. The developnjent of ijiore 
effiqjpnt hardware, for example, can generate a wHoJe 
spectrum of new applications. Elements in each of these 
three areas that are expected to have a signiflcant*im* 
pact on employment in the computer/ield are discussed 
in the following sections. / 

Hardware. Recent advances in semiconductor tech- 
nology have spurred the development of computer com- 
ponents that are smaller in size but have greater mem- 
ory and more available functions, addition, prices 
have declined to the point where hardware costs are 
less than computer personnel costs in most data proc- 
essing department budgets. These technological ad- 
vances have led to new types of computer hardware as 
¥{eflas'major improvements to existing hardware. Three 
major technologies that are expected to have a signifi- 
cant impact on computer employment are discussed in 
this section: Computer terminals, optical character rec- 
ognition equipment, and minicomputers. 

Improvements in the efficiency of computer termi- 
nals h^ve resulted in a rising utilization of this type of 
equipment: Jlie number of installed terminals is^expect- 
ed to increase from just over 2 million at the end of 
1978 to almost S.ftiillion by the end of 1983.* Terminals 
can be applied to many present computer systems, im- 
proving Resent application^ or making possible new 
applications involving the transfer of data from one lo- 
cation to another for processing. 

'inteniatJOiM] Djiu Corporstion, Spfctal Report Computer Industry 
Renew artd Forecast 1974-1933 (Waithtm, Mass.). 



Among the computer ^cupations, increased termi- 
nal use %vill have its greatest impact on key jjunch op- 
erators. Fewer of these wojje^s will be neeSed, as data 
entry operations continuQrto move from card punf h to 
^^«iore efficient on-line data entry systems. AirUnoff, for 
example, roufinely use temfnals at their ticket sales lo- 
cations that are linked by data^mmunications systems 
to a central computer. Data are entered directly into 
the central computer by -reservation . and ticket agents 
instead of keypunch operators who traditionally have 
worked ati^ie central computer site. This example il- 
lustrates another important^facet of cpmputer terminal 
usage — terminals are expected to h^e\a greater impact 
on noncofnputer occupations than on computer occu- 
pations. As new applications are developed for termi- 
nals,jnore and more workers in noncomputer jobs will 
have to adapt to using terminals. Bank tellers and loan 
officers, for example, increasingly will operate termi- 
nals connected to the bank's central data base, and 
newspaper reporters and editors will, use terminals in 
their work as well. ^ 

^ Optical character recognition equipment (OCR) pro- 
vides another form of computer data entry. OCR equip- 
ment "reads" printed information in various forms and 
translates that information into computer input form. 
These machines can enter data into a*computer system 
at -a very high speed. This equipment, however, was 
slow in gaining acceptance due to its high cost and the 
limited number of typefaces it could recognize. Recent 
advances in microprocessor technology have reduced 
,the cost of this equipment. Additionally, OCR equip- 
ment gained greater acceptance in the marketplace with 
the introduction of hand-held scanners, which have ex- 
posed more users to the accuracy and ease of use of 
this data entry technique. 

Although applications for this equipment are still 
somewhat limited, an expanded product line that now 
includes three types of OCR equipment has contribu- 
ted to the development, and acceptance of a growing 
number of new applications. Each type of equipment, 
of course, has applications for which it is best suited. 

• Page readers can identify characters at various focations 
on a sheet of paper Page readers originally were used • 
in the printing and publishing industries, but applications 
now have been developed for other businesses, such as 
insurance, where forms are sent in for processing to a 
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Chafed. Employment of computer workers byeoccupatlon, 
1970-80 and projected 1990 



Thousands 'of persons 



Ratio'Scale 




ym^'S^^ 



5-.-i:^.-Jl®yPunchoperators 



1970 1972 1974 1976 1978 1980 



1990 



Sourco: Bureau of Labor Statistics. 
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central location from poi<»ts all over the country. 

• DocumenK readers can recognize a few lines of 
infonnation\)n a single pass. The major application of 
document , readers is for bilhng purposes. Major users 
include credit card companies and public utilities.* 

• Hand-held scanners, which are mainly use^ in 
department stores in conjunctioir with point-of-sale 
terminals, are passed over an item man^l> to pick up 
pricing and inventory information Other users includ? 
libraries, where these scanners are used to check, out 
books, and businesses, for inventory and production 
control. 

Although not technically considered OCR ^equip- 
ment, other forms of character recognition equipment 
have gained increased acceptance in recent years. , 

" • Bar code readers reco^ize printed vertical •bars o"^ 
varied sizes. This equipment is mainly used in grocery 
stores to read the Uniyersal Product Code. 

• Optical mark readers (<^MR) detect the presence or 
absence of marks at specific locations^n a document. 
Their most common a|)plication js in educational 
testing. Utilities also use this technique for reading 
meters. 

• Nfagnetic ink character recognition equipment (MICR) 
senses characters printed^n a magnetic ink. The best 
example is found in banks, which use MICR for check 
clearing. 

In general, the widespread use of these character rec- 
ognitionf technologies will not hav£ a major effect on 
the overall employment of cojnputer workers. The im- 
pact on keypunch operators, however, almost certain- 
ly will be negative as these data entry techniques in- 
creasingly replace card punching. 

Minicomputers {(minis) are yet another rapidly grow- 
ing techriology in the computer field. The value of 
minicomputer shipments by U.S. manufacturers is ex- 
pected to more than triple between 1978 and 1983— in; 
creasing from $3.1 billion to $10.3 billion (chart 9)' 
These machines, once defined as inexpensive, single- 
purpose computers, now encompass a Wide range of 
capabilities and functions. 

Small businesses—relative newcomers to the comput- 
er market — will increasingly use minicomputers as hard- 
ware costs continue to decline and more applications 
are developed. Small businesses use minis for general 
applications such as personnel administration, invento- 
ry control, ^payroll, and general business planning, as 
well as for industry-spccific applications such as op- 
timizing fertilizer and other crop input requirements 
and projecting insect activity in agricultural production. 

Large businesses, especially those with widely scat- 
tered field offtees, such as insurance companies, alsq 
will utilize more minis — often in conjunction with their 
ccnifid computer .\Thesc distributed data processing sys- 
tems give processrhg capabHities to data users who can 
immediately use the information. They permit data en- 



try and manipulation by workers at different locations, 
thus increasing the efficiency and flexibility of field 
operations. 

Increased minicomputer utilization wifl have emplo>- 
ment implications for all the computer occupations. A 
greatei' amount of equipment^ in operation can be ex- 
pected to spur demand for computer and peripheral 
equipment operators and computer service technicians. 
More systems analysts and programmers also will be 
needed to design systems using this equipment and to 
develop programs for the ever-increasing number of 
applications. Keypunch operator employment, howev- 
er, will be negatively affected as minis increasingl> are 
used for on-line data entry. 

Software. Computer software will continue to evolve 
rapidly in a number of areas, resulting in increased pro- 
ductivity for many computer users. These software ad- 
vances also will affect specific computer occupations, 
especially programmers and systems analysts. While 
there wilhie continued strong demand for these work- 
ers, their specific job duties may be affected. Software 
developments also will continue to make the computer 
more accessible to workers in such fields as publishing 
and medicine. 

One trend in software technology has been the in- 
corporation of systems programmmg functions into 
computer hardware. If this trend continues over the 
next decade, li may curb the demand for some systems 
programmers. Overall demand. fgr programmers, how- 
ever, will remain strong — allowing these workers to 
shift to other types of programming. 

Packaged programs are another software pption avail- ^ 
able to computer users. These programs, which are be- 
ing developed for an ever-increasing member of appli- 
cations, simplify programming operations, reduce pro- 
grammer skill requirements, and may require fewer pro- 
grammers at a computer site. In some instances, certain 
programming operations may be simplified to the point 
where they could be performed by computer operators^. 
These packaged programs also will permit program- 
ming to be done by noncomputer personnel in many 
cases. 

Another promising area for software improvement is 
in the development of user-oriented, high-level com- 
puter languages. Thus far, research in this area has not 
produced all of the desired results. COBOL, for exam- 
ple, was a language developed for use by managers in 
business applications, but in practice it has proyed to 
be too complex for this purpose. Advances have^ been 
made in this area, however, that allow noncomputer 
personnel to bypass programmers and have direct ac- 
cess to the computer. Table Producing Language' 
(TPL), for example, now allows noncomputer workejs 
such as social scientists to use computers in their daily 
work. Improved hardware and further advances in 

1. 



Chart 9. Value of computer systems produced by 
U.S. manufacturers by type of computer, 
1974-78 and projected 1979-83 . 
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software technology may lead to the develophient of 
even more higK«level languages. 

Applications. Increases in the number of applications 
will be the main stimulus to computer employment 
growth over the next decade Although progrefc in 
hardware and software technology may temper the de- 
mand for computer workers at some computer sites, 
'these same technological advances ^re expected to bring 
the computer withm reach of an increasing number of 
users. 

Some new applications will be made possible with 
the continued development and reffnement of new com-' 
puter hardware For example, computers can be applied 
to pointHDf-sale operations in supermarkets or depart- 
ment stoi^es through the use of computer terminals, 
character recognition equipment, and other types of ' 
data communications equipftlent Data communications 
networks also will permit traditional computer users to 
develop and, implement new computer^ applications. 
Banks, for example, will jncreasingly use terminals for 
electronic funds transf<HKtems (EFTS). 

Along with the i"t^||Hllon of new hardware, the 
cost of computer equiplmpf has dropped dramatically 
in recent years. These ri^Mfctions in hardware costs are 
expected to continue, allowing more relatively small 
organizations to utilize computers. These newcomers 
wil^ use the computerTor traduional function5,^uch as 
amounting and inventory control. Additonally, they 
will have new, industry -specific applications, creating 
more jobs for computer personnel over the next dec- 
ade. Small oil and gas exploration firms, for example, 
are increasingly using computers for such specialized 
applications as production statistics, land lease data, and 
geologic* and engineering applications. 

New software developments, such as higher level, 
easy-to-use languages, will continue to make the* com- 
puter more accessible This w ill increase the number of 
potential computer users,, especially small businesses. 
Also, more industries will become 'computerized as 
packaged programs are developed for their specific 
applications. 

As may be seen from the abov^, hardware, software, 
and applicatibns are all interrelated. While hardware 
and softwarC^^lopments may appear to curb the de- 



mand for some computer workers due to m^reased pro- 
ductivity, this is only a small part of the overall story. 
Far more important in terms of employment impact will 
be the expanding number of applications malie practi- 
cal by these hardware and software .advances. As the 
computer is made accessible to more users through these 
developments, many more computer workers will be 
needed. 

Expected employment growth by occupation 

lo-general, a greater vanety of applications, advanc- 
ing software technology, and more efficient computer 
hardware all Fead to a greater utilization of computer 
equipment, which will result in a growing demand for 
computer personnel over the next decade. Table 7 
presents employment projections for each of the com- 
puter occupations. Increasing apphcations and greater 
amounts of hafdware, for ex^ple, are expected to spur 
the employment of comj^ter and peripheral equipment 
operators and computer service technicians. At the saiu% 
time, changes in data .entry methods will reduce the 
demand for keypurjgli operators. A summary of ihg. em- 
ployment outlook for each computer occupation 
follows 



Systems analysts. Employment of systems analysts is 
expected to mcrease from 243,000 in 1980 to 400,000 in^ 
1990, or by 65 percent., 

The history of computers has been marked by many 
unsuccessful attempts tp solve problems, reduce costs, 
and increase productivity. A major cause of such failures 
has been the lack of adequate systerfts analysis and de- 
sign to take full advantage of computer capabilities. As 
::^he requirements of computer users con^nue to esca- 
late, they will demand greater e/Ticiency and increased 
performance from their computer systems. Similarly, 
conjiputer hardware and software advances will increase 
computer application possibilities and the compatibility 
of equipment from different sources. These advances 
also will per/nit "networking" or other. eqi|ipment in- 
terrelationships, such as distributed data processing, in 
new and existing computer systems. As a result, sys- 
tems analyst^ who have alway^een in great demand, 
will continue to be sought to reduce computer systems 
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Tabt« 7. EmFiloymtpt in computar occupations. 1980 and projecttd 1990 
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problems and develop more sophisucated and complex 
computer operations. 

Programmers, Computer programmer employment is 
expected to grow from 541,000 in 1980 to 500,000 in 
1990, an increase of 47 percent. The. overall demand 
for programmers will increase as less^xpensive and 
more, sophisticated computer hard^e ^d software 
attract neW computer users and increase the number 
and type of computer applications among existing users 
More systems programmers will be needed to devel- 
op the complex operating programs made necessary by 
higher level languages and coiftplicated computer con- 
figurations, as well as to link or coordinate the output 
of different programs' from different systems. As in- 
creasing applications expand the computer market, the 
need for applications programmers also will increase, 
although not quite as rapidly as in the past as more 
people use "canned" programs to process data without 
the "direct assistance of a programmer. Continuing de- 
velopment of programming instructions baiilt.into com- 
puter hardware, user-onented languages, terminal pro- 
gramming by non-EDP personnel, and more standard- 
ized^ftware packages are expected to simplify some 
job duties of applications programmers. 

Computer and peripheral equipment operators. Employ- 
ment of computer and peripheral equipment operators 
is expected- to increase from 522,000 in 1980 to 850,000 
in 1990, or by- 63 percent. The major cause of this 
.growth IS the increasing use of computer hardware. The 
increased utilization of-distributed data processing sys- 
tems, and the concomitant rise in the number of mini- 
computers and other types of peripheral equipment, also 
will require Increasingly large numbers of computer 
operating personnel. ^ 

Similarly, recent advances in miniaturizing circuits 
have enabled manufacturers to reduce both the size and 
cost of computer components. As the technology is fur- 
ther developed, a continued expansion in the use of 
computers is expected, especially by small businesses. 
As small business applications increase, many of these 
organizations are expected to install their own comput- 
er systems, thus generating additional demand for work- 
ers to operate.the equipment. 

Keypunch operators. Employment of keypunch opera- 
tors is expected to decline from 266,000 in 1980 to 
230,000 by 1990. This .14-percent decrease is the only 
projected employment decline among the computer oc- 
cupations studied. 

Data entry has long been considered a bottleneck in 
data processing operations. Cardpunch-oriented data 
entry systems in the past have produced slow, error 
prone, and increasingly costly performance in m^ny 
computer operations. Further, the gap between machine 



speed and the time required for manual card input has 
widened due to advances in internal data processing 
capabilities of computers. These problems, along with 
expected increases in the volume of data to be processed, 
have spurred technological advances in alternative 
methods of data entry. These methods include comput- 
er terminals and other forms of direct keying, along 
with other data communications input systems Users 
are expected to contmue to employ these more efficient 
data entry methods, thus diminishing the need for key- 
punch operators. 

Computer service technicians. Employment of comput- 
er service technicians is expected to show the largest 
increase of all the computer occupatiohs— growing from 
83,000 in 1980 to 160,000 in 1990, or by 93 percent 

The rising demand for computer service technicians 
IS related to the growing number of computers in use 
and the geographic distribution of these computers. 
Continued reductions in the size and cost of computer 
hardware will bring the computer within reach of a ra- 
pidly increasing ifUmber of small organization^ As more 
and more of these small systems are installed, the amount 
of time technicians must spend traveling between cli- 
ents also will increase, further intensifying the demand 
for these workers. 

Expected employnfient growth by major industry 
divlsTon 

Although computer employment is expected to grow 
substantially in all industries over the next decade, con- 
siderable variation is expected. Table 8 presents 1978 
and projected 1990 computer employment by major in- 
dustry division. The following sections describe the fac- 
tors underiying computer employment growth in each 
of these industry groups/ 

i 

Manufacturing, Computer employment in manufactur- 
ing IS expected to increase rapidly - by about 70 per- 
cent—over the period 1978 to 1990. Because comput- 
ers are readily adaptable to manufacturing processes, 
this industry division had already made extensive use 
of computers by the early 1970*s. Over the next dec- 
ade, the manufacturing sector will continue to apply 
computers to process control, quality control, business 
forecasting, and management information functions 
such as accounting and personnel management. In ad- 
dition, more intensive use will be made of existing sys- 
tems; many of these will require additional computer 
personnel. Also, minicomputer systems will continue to 
be developed for specific manufacturing functions, such 
as product design and precision measurement. Some of 

^As indicated earlier, the latest mdustry-occupational matrix avail- 
able when this report was prepared presented employment of com- 
puter workers by industry for 1978 This section, therefore, describes 
employ rrient^xhan^bct ween 1978 and 1990 
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T«Wt 8. Emptoymtnt in compofr occupt?om by industry division, 1978 and proJ«ct«l 1990 
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the job functions traditionally carried out by computer 
personnel will be perfom^ed in the future by engineers, 
machinists, and other personnel using minicomputers. 

Finally, computer terminals will be used more exten- 
sively but will have a mixed impact on computer em- 
ployment. For example, terminals are used in warehouse 
inventory control and in research and development. 
Some data input will be handled by warehouse person- 
nel and research scientists or engineers, decreasing the 
demand for keypunch operators. Greater terminal use, 
however, should increase the demand for systems ana- 
lysts and programmers. Also, the larger amounts of 
computer equipment in use will further spur the need 
for additional^mputer service technicians. 

Transportation, communications, and other public utili- 
ties. This industry division has been intensively com- 
puterized since the late 1960's. Consequently, it is ex- 
pccted to experience the smallest increase in computer 
employment 'through the 1980*8, about 65 percent. In- 
stalling new computers and upgrading present comput- 
er systems— especially in the communications sector- 
will resuft in sharp employment increases for comput- 
er Service techniciins, systems analysts, and computer 
prpgnunmers. Thc^emand for computer and peripher- 
al equipment operators also is expected to increase with 
the greater utilization of computer terminals. The num- 
ber of keypunch operators, however, is expected to de- 



cline, partially offsetting the gams registered m other 
occupations. 

Wholesale and retail trade. Computer employment in 
wholesale and retail trade is expected to increase by 
about 70 percent, less than the 'average for all industries 
through the next jdecade. During the 1970's, both 
retailers and wholesalers increasingly adopted such 
practices as computerized ordering and inventory sys- 
tems, as well as integrated point-of-sale credit authori- 
zation systems. These applications will gradually extend 
to thi smaller establishments in the industry division, 
creating a? Mtti o nal -demand for computer workers. 

Employment of systems analysts, programmers, and 
computer and peripheral equipment operators will all 
increase as small retailers and wholesalers increasingly 
computerize their operations. The largest percentage 
increase, however, is projected for computer service 
technicians due to the expected growth in the number 
of data processing terminals and associated communi- 
cations devices. Employment of keypunch operators 
will decline as new data ar6 captured at the source by 
noncomputer. personnel such as sales clerks, or keyed 
in via terminals connecting branch outlets to the organ- 
ization's main data base. * 

Finance, insurance, and real estate. Computer employ- 
ment in this major industry sector will increase 
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sharply through the l980*s-^by 75 percent— as more 
small and mcdium-sizcd companies adopt computer 
tcchmques alreadly widely used by larjger firms in the in- 
dustry. Most of this employment increase will occur in 
the finance sector. More banks are expected^ to 
automate their teller operations, participate in 
automated check cleanng facilities, and offer 24-hour 
banking services through the use of on-line terminals. In 
addiuon, rapidly emerging banking applications such as 
electromc funds transfer^stems (EFTS) will generate 
expansion of computer staffs in^nancial institutions. 
Increased partiapauon in centralized credit checking 
and authonzation systems will spur the demand for ^ 
computer workers in credit agencies. Within financg', 
the group expected to show the smallest etnploymem 
gains are secunties firms. Thes^ firms were extensively 
computenzcd in the 1970's, with the implementation of 
fully automated stock quotation facilities and a national 
system for clearing securities transactions. 

Although overall employment in finance, insurance, 
and real estate is expected to increase rapidly, growth 
rates for the individual occupations will vary. Employ- 
ment of computer service technicians will increase the 
most rapidly, due to the large numbers of terminals, 
mimcomputers, and other data communications equip- 
ment in operation. The demand for systems analysts, 
programmers, and computer and peripheral equipment 
operators also will remain very strong as the industry 
continues to mcrease the number and types of applica- 
tions as well as the volume of computer equipment. 
Keypunch operator employment will decline as more 
efficient methq^s^f data entry are adopted. 

Services, ' Services, the fastest growing industry divi- 
sion in the economy, are expected to show the greatest 
increase m computer ^employment through the 1980's, 
employment is expected to more than double over the 
penod. An expanding market. for data processing in 
hospitals, educational institutions, and, especially, com- 
puter service organizations will account for most of the 
increase. Demand for programmers and systems ana- 
lysts will be strong as hospitals continue to computer- 
ize their medical information and communications sys- 
tems, as well as automating the services they provide 
to patients. Employment requirements of these systems 
and of those for medical diagnosis and instruction will 
assure the need for computer sjjecialists in hospitals. 

Similar growth is exj>ected in educational services as 
more computer-assisted instructional systems are devel- 
oped, library operations such as acquisitions and 
cataloging continue to be automated, and administra- 
tive tasks including cl^ scheduling and maintenance 
of student records are handled by computers. Because 
many medical and educational applications are expect- 
ed to feature direct data entry by users, such as hospi- 
tal record clerks or students, employment requirements 



for keypunch operators should decline. 

The growth of computer service organizations also 
will contribute heavily to the overall increase for com- 
puter workers in this industry Service firms will con- 
tinue to need large numbers of computer and peripher- 
al equipment operators as well as more systems analysts 
and programmers to design and implement systems for 
the growing number of applications for small businesses 
and other organizations At the same time, computer 
maintenance companies will need many more co;nput- 
er service technicians to service the increasing stock of 
computer equipment Several factors will contribute to 
a growing need for contract data processing services 
and the resulting demand by service fim^s for trained 
computer personnel. These sources of demand include 
a growing number of applications featuring computer- 
to-terminal interfacing or minicomputers, and the grow- 
ing popularit> of franchised data processing services 
that are expected to enlarge the market. 

Several other sectors within this broad industry di- 
V ision will expenence growth in computer employment 
Hotels, for example, will continue to install computer- 
ized reservation systems; and business services such as 
accounting, credit reporting, and research will become 
increasingly computerized. 

Government, Computer employment requireihents in 
government will increase b'y about 80 percent through 
'the 1980's, as new information systems are installed and 
existing ones expand their capabilities. State and local 
government agencies will experience the greatest 
growth in computer personnel as their-potential ^rnew 
computer applications is realized. Growtb^wrrederal 
computer employment will be somewhat slower, but 
steady nevertheless, as data processing requirements 
continue to expand. 

Currently, most State and local computer systems 
have been developed around a single functional area 
such as revenue collection and disbursement, payroll, 
or medical and insurance information processing, In the 
future, however, consolidated systems serving a great- 
er variety of information processing needs and using 
terminal networks and other data communications tech- 
nology will be develop>ed. . 

Within government, employment of computer serv- 
ice technicians will grow dramatically— keeping pace 
with hardware sales and installations. Larger amounts 
of equipment in use will also s^ur the demand for com- 
puter and peripheral equipment operators Require- 
ments for programmers and systems analyst, especial- 
ly at the State and local level, will also rise rapidly as 
law enforcement, voter registration, and traffic-oriented 
applications continue to be computerized, Keypunch 
operator employment, however, will decline as more 
efficient methods of data entry continue to be utilized 
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Africulture, forestry, and fisheries Jmining, and con* 
struction. The number of p^plc employed in th^ com- 
puter occupttions in the$e industry divisions is so small 
that accurate employment projections cannot be made. 
It is expected, however, that computer employment in 
these industries will exhibit the same trends as in the 
overall economy. 

Job oponlngt 

In addition to openings resulting from growth in the 
demand for computer workers, many jobs will become 
available each year as workers retire, die, leave the la- 
bor force for other reasons, or transfer to other occu- 
pations. Data on estimated annual job openings between 
1980 and 1990 are presented in table ^Lxotal openings 
for each occupation consist of those rcRilting from em- 
ployment change in that occupation and those stem- 
ming from the need to replace workers who leave the 
labor force for a variety of reasons. Although keypunch 
operator employment is expected to decline, for exam- 
ple, there will be many job openings in this large oc- 
cupation as workers die or retire. 

Sufficient data are not available to develop estimates 
of openings resulting from transfers of workers to oth- 
er occupations. The limited data that are available, how- 
-ever, indicate significant mobility both within tfic com- 
puter fief^ and for computer workers who/ transfer to 
other kinds of jobs. Programmers, for example, often 
advance to systems analyst jobs and many systems an-, 
alysts become managers. To a lesser extent, a career 
ladder exists for computer operating personnel, with 
some of these workers advancing to programmer 
positions. 

Implications of employment projectione 

The extremely rapid employment growth projected 
for the computer occupations will have a signific^ant 
impact oti education and training, wages, and other as- 
pects of the labor market for computer workers. Some 
foreseeable trends are: 

r • The educational system will need to develop more 
programs to meet the continually nsmg demand for 
computer workers. Additionally, as computer use 
becomes more widespread, the trend toward infusing 



computer-relttcd traimng into more curricula will 
accelerate. 

• Shortages of computer workers are expected lo become 
increasingly pronounced in the years ahead. As more 
and more workers are required to bnng new computer 
applications on-hne, competition among employers for 
skilled computer personnel will become increasingly 
intense. Thus, firms are likely to continue using 

^ aggressive recruiting techniques to fill their computer 
staffmg requirements. 

• The shortage of trained computer personnel is likely to 
result in a contmued escalation of wages for these 

^ workers. Not only will entry salaries be dnven up, but 
also the salanes of expenenced workers in order to* 
maintain an organization's internal salary structure. 

• The great demand for computer personnel will make 
it more difficult to hire and retain workers in 
occupations requinng smular aptitudes. Math teachers, 

\ for .example, are being lured away from public schools 
by the hjgher salanes in computer specialties. G^lleges 
and universities also are finding it difficult to compete 
with business and government organizations to attract 
and retain computer science professors who may earn 
less than a beginning programmer. As the continuing 
upward pay spiral further discourages graduate study, 
schools will find it increasingly difficult to alleviate the 
teacher shortage. 

• As electronic data processing operations grow in 
importance across all industries, the importance of and 
opportunities for skilled computer workers also will 
increase. Many companies, for example, now include 
data processing managers on their executive boards, a 
practice almost unheard of a decade ago. As data 
processing budgets expand and the coordination of 
computer operations becomes more complex, 
opportunities of this type are expected to become more 
prevalent. 

In summary, the shortage of computer personnel is 
expected to contmue, resulting in higher wages, more 
jpb mobility, increased job security, and generally great- 
er opportunities for these workers. At the same time, 
this labor%narket imbalance will result in serious prob- 
lems for eliployers.as they^ttempt to maintain a itable 
computerretaff. J 



TabU 9. Proi«cttcl avcrafl* annuat job opcnlngt in oomputtr occupations^ 1980-90 





• Toul 






Occupation 


avaraga 

annual 

openings, 
1980-90 


Employmant 
* changa 


Raplacamant 




93700 


68^00 


25^00 / 


Computarand paripharal aquipmant oparatore . . . • 


19,000 
20^50 
41^00 
3,900 
8,460 


15^00 
15^00 
32^00 
-2(600 
7700 


3,300 
4,650 
9,000 
7,500 
, 750 



Saparatlons from tha labor forca^ua to daatht and ratiramantt. 
SOURCE: Suraau of Labor Statittict. 
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Appendix A. Methods 



Sources of data 

Data for this study were obtained 4fP^ several 
sources. First, interviews were conducted with officiak 
of the American F^eration of Information Proc6sing 
Societies, the Intemational.Data Corporation, and oth- 
ers. Various experts, including educators and govern- 
ment officials, also were interviewed. 

Next, a search of existing literature was made to ob- 
tain available information on the employment and train- 
^ ing of computer personnel. In addition, information was 
sought on computer use by specific industry, types of 
computer applications, and advances in computer 
technology. 

These sources were supplemented by data from the 
Bureau of the Census and BLS, especially the BLS na- 
tional industry-occupational matrix that provides de- 
tailed information on the distribution of occupational 
employment by industry. The employment projections 
presented in tWs report represent an interim revision of 
portions of that matrix to reflect the results of the study. 

Framework for projections 

* Projections of employment for the economy as a 
.^whole and by industry were prepared by BLS and de- 
scribed in Employment Projections for the 1980X BLS 
Bulletin 2030. A brief description of the assumptions 
that underlie these projections is presented in Occupa- 
tional Projections and Z^ining Data, BLS Bulletin 2052. 

Computer employment projections presented in this 
study were developed within the framework of the lat- 
est BLS industry-occupational matrix. The most recent- 
ly developed matrix presents data on occupational com- 
position of all industry sectors for 1970, 1978, and 1990. 
Matrix staffing patterns reflect the 1970 Census indus- 
try-occupational employment estimates, updated by the 
Bureau's Current Population Survey that provides cen-' 
sus-based occupational estimates for the years between 
the decennial censuses. 

In-depth analysis of the computer occupations and 
evaluation of trends in the computer field led to an up- 
wird revision of the 1990 matrix employment projec- 
tions for each of the computer occupations. 'These re- 
vised projections were then applied to the 1990 esti- 
mates of total employment for each of the 200 indus- 
tries included in the matrix to yield new ratios show- 
ing the concentration of each oomputer occupation in 
* each mdustry. The total number of computer workers 

ERIC 



per industry'was obtained by summing across all of the ^ 
computer occupations. 

Chartge in matrix data bate 

The BLS is in the process of converting froih an in- 
dustry-occupational matrix based on census data to one 
based otj the Occupational Employment Statistics 
(OES) survey.' These two data sources differ in sever- 
al ma^or respects: ^ 

Respondents, The census-based Current Popula- 
tion Survey (CPS) is a household survey, com-^- 
pleted by an mdividual who resj>onds for all mem- 
bers of the household. Persons who hold two or 
more jobs are only counted once, based on where 
they wor^c the most hours each week. The OES 
survey is an establishment survey in which an of- 
ficial of the responding firm completes a question- 
' naire based on company records. Data from the 
OES survey count all jobs in each surveyed 
industry. ' ' 

Time frame. Industry staffing patterns are avail- 
able from the Census only every 10 years. The 
OES surveys are updated on a 3-year /cycle, with 
staffing patterns benchmarked to the third year of 
the cycle. 

Occupations The CPS collects employment data 
for approximately 400 occupations. The data are 
categorized according to job tides that were used 
in the 1970 Census. The OES survey cqllects data 
. for more than 1,800 occupations. Each occupation 
to be surveyed in a particular industry is defined 
on the questionnaire for that industry. 

Industries The CPS does not collect occupation- 
al employment by detailed industry. Staffing pat- 
tcFns from the latest decennial Census are updated 
based on estimates of occupational employment 
from t|ie CPS and on estimates of industry employ- 
ment from the Industry Employment Statistics 
(lES) survey. This produces occupational employ- 
ment data for 200 industries. The OES survey col- 
lects occupational employment by detailed indus- 
try. Data are not collected in the agricultural, or 

' A btckground dtscussion of the OES survey may Ixi found in the 
BLS Handboo/c of Methods, Bulletin 1910 (1976), pp 57 59 
s . 
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pnvate household mdustnes— these are estiniated. 
This procedure generates occupational employ- 
ment data for 378 industries. 
Prclmwnar> fmdmgs mdicate that the two surveys 
reported comparable levels of employment in t978 for 
all of the computer occuptions except computer and 
pcnpheral equipment operators. Preliminary OES sur* 
vey results show substantially fewer of these workers 



than were reports in the 1978 CPS. Differences in oc 
cupational classification are the most likely explanation 
for the different employment estimates. The 1970 Cen- 
sus lists general job titles (some of vvhich are novv out- 
dated) that the respondent has to fit to job duties, 
whereas the OES survey ha^a specific definition in- 
cluded on each questionnaire that probably eliminated 
a number of workers from this category. 



3j 
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Appendix B. Industry Distribution of 
Computer Employment by Occupation, 
1970, 1978, and Projected 1990 



o 
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T«M« t-t InAtctrv ^toikutioA of eomputtr Mnptoymwrt by oceupttiofi. ItTO. 197t. and pri9i«ct«J 1990 



Tool. •!! inHmtiH . . 

AgrkuJtn^. fortcvy, lithwiM . . 

Airwuttuft 

Agrieultufil production . . 
Stmcm, txcapt hortlculturt 
Horticulutrsl utrticm . . \ 

Fomtry . ... 

FHh«rt«« 



ERIC 



Mifunf 

tMui mmtnf 

Coal mming . * - .... ... 

Crud* pnroitum tnd natuni 0*s , . . . 
NonmttatUc mtmniL quafryiog ... . 

Conttnjction 

G«n*ra4 buildloQ oontractora ... . . . 

G«mfa4 contractor!, txc. butlding . . 
Stkciti tnd9 contractort 

MaAilfactunnf . . 

OuraNa foods . 

Ordnanca . . 

Lumbar and vfocfd prodMCts 

to«*n« 

Sawmilb, pUning mAh . . 

Mrac MOod prodvictt 
Furnitura andlnturas . . . 
Stpnt, ctay, and gtass productt 

Glan and glao products 

CanWnt. co<Kr«ta, ptacttr . 

Structural cJay products 
, Pottery and rtUtad products . 

Misc nonmatailtc stona 
Primary matal industrial . . . 

Blast f urnacas, stea< worfcs ^ 

Other primary s^ta^ 

Primary aiuminum . 

Other primary nonferrous ... 
Fabricated matal products . . 

Cutlery, other hardware . . 

Fabricated metat product^ . . 

Screw machin« products 

kletaf stampins 

Misc. mttal products 
Machioery. except dectricaJ 

Engtnas and turbines . . y* , 

Farm machinery, equipment 

Construction machinery ... 

Metal working machin«ry 

Office, accounting machinery 

Electronic computing equipment 

Machinery, n e c 

EUcttical machinery 

* Houeehoid appliances . 

Radio, TV, communications equrpment 

Electrical machinery. n.e.c. 
Transportation equipment , » 

Motor vehicle equipment 

Aircraft and parts ... 

Ship, boat building, repair 

Railroad equipment 

Mobile dwefhngs 

' Cylces, miac. transportation ac^ipment 
Professional and scientific mstrumenu . . 

Scientific instruments -t. 

" Optical, health service supplies 
, Photo aqpuipment and supplies . . . 

Watches and dock devices 

, Misc. manufacturing 



Nondurable goods . . .... 

Food ar>d kindred products . . 

Meat products . . 

Dairy products - * .^^ 

Canning arxl praservtlig , , 

Grainmill products 

Bakery producu 

Confectionary products .... 

Beverages . . » 

MHc. food preparations . . . 

Tobacco nr>anufacturtng 

Textile mill products 

Knitting milU 

Oyeing. finishing textiles . . 

Floor coverings . 

Yarn, fabric nulls 

Misc. textile mill productt . . . 
Apparel, tajf tile products . . . 

Apparel and a^atsories .... 

Misc. fabricated products . . 
Paper anc^atlicd Products .... 

Pulp, paper, paperboard mith . 

^K>arboard concemers, boxes 

Misc. paper and pulp products 

Sea notes at end of table 
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TiWf B-1 ContinM<d-lndmtry dtitributkw of comput^f wnploYrofrt by occupttkny 1970, 1978> »nd pfoj»cttd 1990 



frtmtnt and publishing 

N«vMpip«r pubiMhint, printing . . 

PrimingL p^bltshir^j. fxc. n«vv9ptp«r 
Chemical and alli^l Producu 

Induttriai ch«mic*H . • 

ftast>a. tYnch«tiO^ . 

Synthftic f ib«r« . * 

Orugk and trmhcir*f% 

Soapt and cornet KS . . 

faints and vamohac 

Afncuitural chamicats . . , , . . . 

Mtac chamcait . . < . . 
fvtrolaum and coal product! ... 

Pttrofaum rtfming ... 

MiK. P«wolaum< coal products 
Rut^. mac plastic products 

^«bb«r produces . . 

Mtac plastic productt , 

Latthtr producu 

Laathar tanning, finishing . . . 

Footwaar. txcapt rubbar . . 

All othar laathar products . . . 



Transportation, other public uttiittcs 
Transportation, total 

fUHroads. railMay Mprass 

Local, interurban transit 
Straat railMays. bus tinas 
Taxioib servic* . • • > 

Trucking and >A«rahousing 
Trucking scrvicts 
Warthousing and storaga 

Watar transportation 

Air transportation . . . 

Pipaiinas 

Transportation sarvices . . 



Communications, utilities, sanitary services 
Communicrtions ... . > . 

Talaphona (wira and radio) 

TfietKlP^»mcsc^ comm. services . . . 

Radio broadcasting, TV 
Utitiiias, sanitary tervicas . 

Electric light and power . . , , 

Elactnc-gas utilitief 

Gas, steam supply systems 

Water supply 

Sanitary services .... 

Other utilities, n.a.c . ..... . 



Wholesale and retail trade 
Wholesale trade 

Wholesale, except mnc. wholcsaia 
Motor vehicles and equipment 
Drugs, chemicals allied products 
Dry goods artd apparel 
Food and related products 
Farm products-raw n^tenals 
Electrical goods , , 
Hardware, plumbing 
Machinery, equipment, supplies 
M«K wholesale trade 

Metals and minerals, n a.c 
Petroleum products , . 
Scrap and waste material 
Alcoholic beverages 
Paper and its products . . 
Uimbet. construction materials 
Wholesale trade, n.a c 
Retail trade 
Building materials . 

Lumber, building materials 
Har<^an and farm equipment 
General mecharviise. toui . . . 

Department, mail order 

Limited price stores - 

Vendir>g machine operators . . 

Direct selling , ^ , 

Misc. merchandise stores 
Food and dairy stores ^ 
Grocery stores ... 
Dairy product stores .... 
Retail bakeries " «... 

Food stores, n a c 

Auto dealers, gas stations 

Motor vehicle dealea . . ^ • 
Tire, battery, accessory stores 
Appard and accessories* . . 
Apparel, accessory stores 

Shoe stores 

Furniture end appliances 

Home furnishing f tores . . . 
Appliances. TV. radio stores 
Eating and drinking places . . . 



Total, all conr^Mtar occupations 



1970 



1978 



Employ* 
mant 


Percent 
of 

industry 
amploy- 
mant 


Employ* 
ment 


Percent 

of 

industry 
employ- 
ment 


12.220 


^JOS 


15,921 


1.26 


2^1 




3,223 


.70 


9.939 


1.34 


12.698 


1.56 


13.734 


1.33 


18.144 


1.68 


4.389 


1.38 


6,526 


1.70 


1^2 


1.02 


1.361 


^il 




1.04 


1.425 


life 




1.94 


4.436 


2i9 


2.034 


1 63 


2,577 


1.92 


1,018 


1.49 


i,4tro 




557 


1 01 


777 


l!27 


796 


,72 


764 


.89 


5.141 


2.70 


6,883 


3.30 


4.807 


3 13 


6.449 


3.92 


334 


.91 


434 


99 


6.294^ 


.92 


6.967 


.93 


3.674 


1.28 ■ 


4.162 


1.41 


1.620 


.56 


2.795 


.62 


1.897 


.59 


1.826 


.71 


109 


.42 


106 


47 


1.319 


.58 


1.217 


71 


469 


' .68 


503 


79 


48 606 


.97 


65 506 


1 13 


20J30 


.70 


23>66 


.73 


8.186 


. 1 33 


6,937 


1.36 


540 


1# 


595 


.13 


516 


18 


558 


.16 


24 


03 


37 


03 


4.343 


37 


5.739 


39 


3.829 


.36 


. 5.129 


.38 


514 




610 


.65 


-1.106 


.47 


1,293 


.53 


4.522 


>31 


6.822 


1.63 


367 


2.17 


537 


2 81 


1.066 


1.00 


f> 2.043 


1.20 


28.475 


1 32 


41,539 


1.69 


16.286 


1.51 


23,092 


1.9? 


14.660 


1.62 


21.097 


2.19 


1.004 


2.11 


1,931 


3JQS 


622 


.48 


964 


.54 


12.190 


1.13 


17,547 


1 39 


4.343 


1.33 


7.080 


1 61 


3,994 


2.04 


4,847 


2.36 


2.854 


1.72 


3.507 


2.11 


758 


57 


1.060 


.69 


152 


.06* 


950 


33 


84 


1.26 


103 


1.45 


93.137 


57 


141.665 


.69 


62.738 


1.59 


94.614 


1.96 


50.254 


1.90 


78.235 


2.35 


4.309 


1.30 


6.441 


1.50 


5.006 


2.15 


6.250 


.2 32 


2.041 


1*30 


2.444 


1 46 


5.927 


1.02 


7.767 


1.16 


633 


.60 


1.138 


73 


4.766 


1.50 


6.671 


1.78 


1.762 


1.03 


* 2,1 3J 


1.02 


25.810 


3.46 


45.394 


4.2t 


12.484 


97 


16.378 


1.10 


1.362 


1.01 


1.673 


1.19 


2.336 


1.17 


2,527 


1.06 


82 


• .08 


155 


.12 


1.352 


1 37 


2.042 


1.56 


1.34^ 


1.01 


1.601 


1.22 


708 


.44 


955 


54 


5.299 


1.14 


7.425 


1 37 


30.399 


.24 


47.051 


^ .30 


937 


16 


1.311 


* .18 


549 


.15 


921 


^ .19 


388 


17 


390 


.16 


15.537 


.61 


2:^727 


.77 


11,845 


76 


18,570 


.96 


1.001 


32 


1/>65 


.38 


273 


.40 


324 


.43 


724 


.22 


782 


.22 


1.694 


.56 


1.984 


.66 


3.996 


20 


6.553 


.28 


3.676 


.22 


5,975 


.30 


1 24 


.34 1 


219 


.49 


115 


!io 


231 


'!l7 


81 


.07 


. 128 


.09 


1.306 


07 


2.034 


.10 


752 


10 


1^ 


12 


515 


%28 


915 


.35 


2.220 


.29 


3.303 


.36 


1.643 


27 


2.481 


33 


577 


38 


822 


.47 


1.421 

668 


.26 


2.237 


33 


19 


943 


23 


763 


.36 


1.294 


M8 


1.106 


.04 


2.73^ 


.06 



1990 



Employ- 
rr>ant 



25.740 
5,570 
20.170 
31.020 
10,010 
2.370 
2.530 
7,880 
4.040 

1.220 
970 
9.750^ 
9.090 
660 
10.760 
^5.750 
5.010 
2.040 
140 
1.200 
700 

107.130 
32.780 
6.225 
880 
845 
35 
8^35 
7.195 
'840 
1.720 
11.060 
850 
3,990 

74.350 
48.525 
43s450 
3.160 
1,825 
25,825 
10,505 
7.210 
4.725 
1.600 
1.460 
225 

242.000 
164,640 
140,950 
9.180 
8.220 
3.370 
10.680 
1.620 
10.120 
2.760 
98.190 
24.150 
2.415 
3.015 
315 
2.760 
2.270 
1/40 
' 11.940 
77.360 
1.940 
1.450 
490 
37.420 
31.615 
1.490 
505 
850 
2,960 
11.500 
' 10/00 
350 
530 
220 
3.100 
1,5t5 
1.460 
5.080 
3,840 
1.240 
3.940 
1.620 
2.320 
4.310 



Petcent 

of 
industry 
amploy- 
mant 



1.92 
1.05 
2.48 
2.33 
2.54 
2.18 
1.40 
3.57 
2.43 
2.17 
2.14 
.85 
5.48 
748 
1 17 
1 34 
1.70 
1 08 
.95 
1 02 
.91 

1 02 

1.69 
93 
1.45 
.16 
.20 
03 
52 
.50 
.81 
.81 

2 10 
5 32 

1 57 

2.65 
^ 350 
4 02 
5.17 
.75 
1.82 

3.06 
2.83' 
.85 
.36 

2 21 

95 
3.06 
3.77 
1.76 
2.82 
1 75 
1.49 
1.61 
220 
1.23 
7.99 
1.50 
1.48 « 
1.26 
27 
222 
1 40 
67 
2.01 
38 
.24 
.30 
.15 
87 
1 06 
45 
39 
.25 
.60 
.39 
40 
.84 
. .35 
.15 
14 
16 
40 
.45 
.43 
.53 
.49 
.32 
76 



Computer prt>9rammars 



1970 


1978 


^ 19^ 


0 




Per9ent 




Percem 




Percent 




of 

industry 


Emolov* 


of 

ir>duetry 


Employ- 


of 
if^dustfy 




employ- 


ment 


employ- 


nf>ent 


employ- 




ment 




ment ' 




ment 


2.199 


0 19 


3.101 


025 


5,590 


0 42 


440 


11 


552 


12 


1.050 


20 


1.759 


24 


2,549 


32 


4.540 


.56 


3.193 


.31 


3,851 


36 


6.400 


48 


1.317 


41 


1.493 


46 


2,700 


69 


272 


27 


„ 298 


.31 


410 


38 


226 


.21 


271 


.23 


520 


29 


614 


34 


912 


49 


1.550 


70 


345 


28 


416 


31 


590 


35 


127 


19 

•1 IV 


i 161 


22 


230 


25 


124 


.23 


156 


26 


190 


33 


168 


15 


144 


17 


210 


18 


1.280 


.67 


1,503 


' 72 


1,950 


1 10 


1.250 


81 


1.464 


.89 


1,890 


1 56 


30 


06 


39 


.09 


60 




1.000 


17 


1.231 


16 


1 fiW 


22 


760 


26 


822 


28 


1 010 


30 


240 


.06 


409 


09 


790 




289 


09 


283 


11 


iin 


14 


7 


.03 


7 


03 


10 


07 


223 


10 


211 




220 




59 


09 


65 


10 


80 


12 


9 345 


19 


12 445 


22 




JO 


3,*095 


.11 


31894 


12 


5.500 


16 


768 


12 


689 


li/ 


650 


15 


60 


02 


73 


02/ 


100 


02 


56 


.02 


65 


02V 


90 


02 


4 


— 


8 


.01 N 


to 


ni 


554 


05 


814 


.06 


1,300 


06 


490 


05 


730 


05 


1.160 


06 


64 


.07 


84 


09 


140 


14 


258 


11 


368 


.15 


450 


^1 


U55 


.34 


1.486 


.36 


2,100 


40 


113 


.67 


147 


77 


160 


1 00 


187 


17 


317 


19 


740 


29 


6,250 


29 


8,551 


35 


1 7.500 


62 


3.300 


31 


4.628 


.38 


10.400 


75 


2387 


32 


3.965 


-41 


9.100 


' 84 


276 


' 58 


445 


70 


850 


1.39 


137 


11 


198 


.11 


450 


18 


2.950 


.27 


3.923 


,31 


7,100 


50 


1.069 


33 


1.710 


.39 


3,400 


81 


832 


42 


989 


48 


1.700 


73 


858 


52 


975 


.59 


1.500 


.90 


141 


11 


185 


12 


300 


16 


28 


.01 


37 


01 


110 


03 


22 


33 


27 


.38 


90 


88 


13.550 


06 


19.409 


09 


35,000 


.14 


'9.695 


25 


13.063 


28 


24.000 


.45 


7.955 


30 


11.347 


,34 


20.100 


54 


543 


.16 


810 


19 


1.450 


.28 


670 


.29 


832 


31 


1,250 


43 


300 


19 


369, 


22 


450 


23 


865 


.15 


1 155 


17 


1.550 


22 


118 


11 


208 


13 


300 


30 


664 


21 


908 


,24 


1.400 


<30 


267 


.16 


378 


18 


500 


22 


4.528 


.61 


6.687 


63 


13.200 


1 .07 


1.740 


.13 


•2.316 


.16 


3.900 


24 


170 


.13 


200 


.14 


350 


21 


458 


23 


622 


27 


1.100 


46 


15. 


.01 


26 


.02 


60 


04 


118 


12 


183 


.14 


250 


20 


146 


.11 


168 


13 


200 


12 


92 


06 


110 


06 


150 


07 


741 


16 


1.007 


19 


1.800 


30 


3,855 


03 


5.746 


.04 


1,000 


05 


149 


.03 


215 


03 


300 


04 


87 


.02 


139 


03 


200 


04 


62 


.03 


76 


03 


4^ 100 


03 


1.956 


.06 


2.819 


10 


6.200 


14 


1.498 


.16 


2.327 


12 


5.550 


19 


95 


.03 


106 


.04 


150 


.05 


25 


.04 


25 


03 


50 


• 04 


168 


.05 


165 


05 


200 


, 06 


170 


.06 


^ 196 


07 


250 


05 


476 


.02 


733 


. ,03 


^.350 


05 


452 


.03 


698 


. 03 


1.290 


05 


12 


03 


19 


04 


' 30 


07 


8 


01 


13 


,01 


20 


01 


4 




3 




10 


OK 


103 


.01 


155 


.01 


' 200 


.01^ 


72 


.01 


100 


.01 


lA 


01 


31 


.02 


55 


.02 


75 


02 


208 


.03 


292 


,03 


450 


.04 


135 


.02 


181 


02 


300 


03 


73 


.05 


111 


.06 


160 


06 


254 

86 


.05 


401 


06 • 


750 


09 


.02 


123 




240 


,05 


168 


.08 


278 


If 10 


510 


.17 


103 




► 166 




250 





Seemtes at end of table 



ERIC 



31 



.36 



J 



T«W< Ctirtiimd liwiMrtiv dktritolon of computW •mpteynwrt by occuptton. 1870. 1878, and proitcfd 1 990 



ih 


Total, ail computar occupationi 


Computar programmart 


1970 


1978 


1990 


1970 


1978 


1990 


Emptey* 
ment 


farcam 

of 

_ 


Employ* 


Ptrcant 

of 

am ploy* 


Employ 
mant 


Pageant 

M)f • 

irtduttry 
a^nplbv 
maot^ 


Employ- 
mant 


Par cant 
of 

industry 
am ploy* 
mant 


Employ- 
mant 


Parcant 

of 
ir>dustry 
tmploy 
mant 


Employ- 
mant 


Pafcant 

of 
irnJustry 
amploy- 
mant 


Ifc MtsSt tr^te «tAMc 


3J574 


0J26 


6,150 


•0.33 


10^)70 


• 042' 


606 


004- 


965 


005 


1.500 


006 


OfUf ttOfM 


^J07Z 




1^338 




2,050 


31 


174 


04 


245 


05 


400 


.06 




103 


joe 


147 




210 


10 


12 


01 


21 


01 


40 


02 


rwiTtit ipwvii WMMy nofW 


235 




447 




720 


' 39 


49 


04 


66 


05 


120 


.07 




250 




401 


30 


680 


42 


27 


03 


47 


03 


90 


.06 




577 


so 


657 


.60 


895 


36 


50 


04 


52 


05 


50 


.05 


fWtaU riorim 


12 


jOI 


16 


01 


20 


01 














Mmc rttail tT«d« stOTM . • . . . . 


1 J669 


J6 


3 144 


46 


5 495 


.62 


294 


06 


5l4 


07 


800 


09 




103^868 


2 72 


152 498 


8X)3 


266300 


4 11 


20.430 


53 


26.300 


52 


51.000 


79 




52 796 




90y8l 3 


4.23 


1 72390 


5 66 


9 039 


56 


13 440 


63 


28!300 


93 




39^878 


4X)2 


69,366 


5.20 


1 35390 


7 02 


6 656 


67 


9F3l5 


74 


22,100 


1 .14 




6,306 


1/76 


1 2,1 38 


2.38 


20,700 


2 68 


ill 53 


32 


1397 


39 


4^200 


54 




661 2 


2 49 


9,309 


3.09 


1 5,200 


4 41 


1 230 


46 


1,528 


51 


2.000 


58 




49,2 1 1 


3.64 


68^871 


3£6 


89,780 


' 438 


1 1 !078 


82 


121388 


77 


22i)00 


1 12 


Kf«i trott 


1J851 


J22 


2J814 


.22 


4^230 


29 


313 


04 


472 


04 


t 100 


.05 




164,994 


SO 


343, 7W 


1 26 


719300 


2 06 


50331 


24 


84,366 


31 


204,000 


58 




688 


07 


1,171 


09 


2,220 


12 


99 


01 


152 


01 


270 


01 


\trttm4t >iv4 nrM«at« 


586 


06 


1.1 10 


.l2 


2 J 55 


16 


99 


01 


152 


02 


270 


02 


L/0d$in9 P'mw. txc^pt hottis 


102 


03 


61 


.02 


65 


01 














OOMT pXf lOmt MfVtC9t 


809 


06 


587 


04 


610 


04 


51 




42 




40 


_ 


Laundry. tlMring 


804 


13 


578 


13 


610 


20 


51 


01 


42 


01 


40 


01 




90*262 


5.52 


169370 


6 36 


376,610 


9 02 


26,071 


1 59 


44.023 


1 65 


112.300 


2 69 




854 


£6 


1J063 


71 


1360 


1 05 


214 


17 


258 


17 


360 


24 




6,849 


3.83 


13J062 


4 72 


28,050 


6 08 


1338 


1 09 


3,399 


1 23 


8.600 


1 86 


ConinMfcifll RAO 


4,029 


4.60 


8,331 


6 15 


20330 


9.23 


1^797 


205 


3,297 


2 43 


8300 


338 




58,661 


S2J2S 


1 1 0,361 


57 45 


255380 


70 99 


19,366 


17 26 


31,799 


16 55 


79,660 


22 13 


OvtCCtlW §fld pfOt#CtFW 


407 


29 


937 


,33 


2,180 


46 


82 


06 


181 


06 


480 


10 


EmptoyrTwnti twDpoftry htip 


6,725 


3.12 


9,41 2 


2 44 


10^410 


1 66 


307 


14 


640 


17 


1.600 


25 




36 


^1 


68 


01 


'150 


02 
















12.701 


2 68 


26,336 


3 36 


57,750 


5 40 


2,367 


50 


4.449 


57 


12300 


1 20 




780 


16 


1,232 


1 7 


2,190 


25 


105 


.02 


151 


02 


310 


03 


Auto rtp^ify , .HI. 


39 


01 


166 


' 03' 


390 


07 
















741 


.44 


1 j066 


.49 


1 300 


60 


105 


06 


151 


07 


310 


10 




2,128 


J67 


4,244 


[94 


12,700 


257 
















993 


,79 


1^339 


1 02 


t 4^200 


2 29 










_ 


_ 




1,135 


.59 


2,905 


31 


8300 


2 74 














MotWn picturts ttiwtcfi ■ > . • 


862 


36 


827 


.40 


" 1 ,070 


35 


189 


\e 


181 


09 


210 


01 


A J*^^ Mil lai t j-f Lm ant ^ 


291 


07 


^ 741 


10 


1,280 


15 


44 


01* 


121 


02 


340 


04 




13 554 


.29 


26,371 


39 


57,970 


53 


2,495 


05 


4.642 


07 


13.500 


12 




1 1!538 


,39 


21 ,232 


34 


48 430 


83 


2^0 16 


07 


3^499 


09 


10.710 


18 


CoiTVwCSCcnt incbtutionc 


156 


03 


501 


06 


1 '790 


08 


27 


01 


66 


01 


390 


02 


H^tJth xftywtt^jft # c< ... 


1^860 


j68 


4,638 


j67 


8*750 


94 


452 


16 


1,077 


.16 


2.400 


26 


MfVtCM ... 


201 


.05 


365 


06 


690 


09 


30 


01 


' 64 


01 


'16O 


02 




33.927 


56 


58,066 


77 


102340 


1 28 


11.785 


20 


17.71.3 


24 


33.000 


41 




4 461 


11 




15 




22 


1 048 


03 


1 620 


03 


3.000 


06 


ColtCQCS end univ^^ttM 




1 .08 


45196 


2.24 


80*720 


338 


10 047 


64 


14387 


74 


27 500 


1 22 




I6O 


20 


435 


42 


1 ,270 




54 


07 


1 24 


.12 


400 


26 


Educational ufftcn, n • c 


2.799 


1 .12 




1 31 


^•^^ 


1 91 


636 


* 25 


1,062 


29 


2,100 


43 


Musauftn. an oailvrias, zoos 




16 


119 




320 




16 


06 


30 


06 


70 


08 


NoopfOfit ofOtnuatiOns ... 


^6,372 


.45 


9,616 


SO 


15,350 


62 


950 


07 


1.495 


08 


2300 


11 


Rtttf tout orpanuationi ... 


* 587 


10 


924 


13 


1,070 


14 














Wtl^rt tefvicas . 


' 2337 


£6 


4,191 


35 


e370 


71 


423 


10 


686 


11 


1.200 


13 


Nonprofit fncrrtbtfthtp o/g'nuationi 


2,928 


77 


4.478 


91 


7390 


1 25 


527 


14 


809 


16 


1.600 


26 


Othar pf ofcuionat, ralatad (tfvicef 


•35,073 


4.26 


70,850 


5 47 


146360 


894 


8,696 


1 06 


15.752 


1 22 


41,000 


2 51 


Enginatring and architectural tervfcts 


3,470 


1 09 


8,169 


1 66 


20,210 


3 22 


1.317 


41 


2,462 


50 


8.100 


1 29 


Mtac. profeMional tcrvicas 


5,002 


2 42 


9,943 


2 76 


23340 


5 51 


1,969 


95 


3.-449 


96 


10,900 


2 52 


Gowrmnant. total . 


82,343 


JS4 


116,695 


23/ 


207300 


3 49 


18,260 


43 


24.722 


49 


46,600 


78 


Fadaral public adrnm titration , . 


52,551 


2:52 


68,319 


3.01 


101375 


4 26 


12,785 


57 


15.277 


67 


20,600 


86 


Pottal Mfvica . . • • ♦ 


712 


TO 


1,637 


.24 


3300 


57 


143 


02 


278 


04 


600 


09 


Othar Fadarat public adrntntttration 


51369 


3^5 


66^2 


4.19 


97375 


5 68 


12.642 


82 


14399 


94 


2a/)00 


1 16 


Stata puMic adminmrabon^. 


18,504 


300 


30,099 


3 33 


63,025 


5 56 


3.185 


52 


6.629 




14.000 


1 24 


Cocai public admmmration . . . 


11.288 


&2 


18,277 


39 


42300 


1 76 


2.290 


17 


33T6 




12,000 


49 



Saa notaa at and of tabia 
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Tabk B-1 Contiiw<Mi>dwtrY dwtrilxrtton of computf jmpjoYnwrn by occupitton. ^970, 1978, •nd projtcfd 1990 



Industry 



/ 



Tot«l/»il indiMtriei 

A^iculUir*. fomtiY, fish«f m 
Africultur* 

Agrcultural production 
S«fv»ce». txc«pt hprttcuiture 
HoftKxiltuf** wmct* 
Fomtry . , . 

Fiih«ri«s ... ... ^ ' 

Mtntng • . 

Mtt»l mining 
Coai mtntng 

Cmd* p«trol«iim and natural gts 
Nonm«t«Jtic nrvntng. qua/rving 

Consttvction . . 

General buttding contractoa 

GantrtI contractofT. exc building 
Special trad* contractort 

Manufacturing " 

Dvrable good» 
^ OrdnafKa - - 

Lumber end MOod products 

togging ^ - 

Sawmillt. planing mtlH 

MiK. wood products 
furniture and ftxtu^ee 
Stone, cley. and gias« products 

Glass and ^eu products 

Cetntnt. cof>crete. P*«ter 

Structural day protects . . 

Pottery end reiatad products 

Misc. nonmetalttc stone 
Pnnrwry matat ^rKjustnes 

Blast furnaces, steel works 

Other primary steel 

Primary alummum . . . . - 

Oti>ei^ prrmary nonferrous 
Fabricat^l nf>*ial productt . 

Cutlery, other hardware > 

Febricatcd metal products 

Screw nwchine products . . 

Metal sUmping . . 

Misc. metal protects . . . 
Machinery, except electrical . . 

Er>gine3 a r>d turbines . ... 

Farm machirwy. equipnTent . . 

Con«tructK)n machinery . . . 

Metaiworfcing machinery 

OHice. accounting madynety 

Electronic computing equipment 

Machir>erv, n.e c. 
Electrical machinery . 

Household appliances 

Radio. TV, communicattona equipment 

Electrical machmery. n ec . . 
Transportation equtpment 

Motor vehicle equipment 

Aircraft and perts .... 

Ship, boet buiidir>g, repair . * 

Railroad equipment .... 

Mobile dweihngs 

Cycles, miec. transportation equipment 
Professional end scientific instrumenu 

Saentif tc instrumenu 

Optical, health service Mppltes 

Photo equipment end supplies . . 

Watches end clock devices . 
Misc. manufacturing . 



Nondurable goods ... 

Food and kindred products .... 

Meat products ... 

Dairy products 

Canning and preserving .... 

Grainmtil products 

Bakery prodvCtf 

, Confectionery products . . . 

Beverages ....... , . . 

Mttc. food preparations . . 

Tobacco manufacturing 

Textile mill products 

Knitting milts 

Dyeing, finishing textiles. . . 

Floor coverings 

Yarn, fabric mills 

Mttc. textile mill producu . . 
Apparel, textile products 

Apparel and accessories .... 

Misc fat)/c«ted products . . . 
Paper aod allied prxxJucts 

Pulp, peper. paperboard milts 

Psperboard comainers. boxes . 

Misc. paper end ^Ip proA>cts 



Computer systems erwiysts 



1970 



Ennploy- 
ment ^ 


Percent , 

of 

industry 
employ 
ment 


Employ- 
ment 


102,697 


. . 0 13 ' 


181^ 


18 




45. 


8 




17 


8 


_ 


17 


- 
10 




- 
28 


969 


15 


' 2.354 


• 80 


.09 


129 


13 


X)1 


35 


840 


30 


2,1 32 


36 


04 


58 


839 


X>2 


1.423 


81 


X)1 


164 


648 


XiS 


1.106 


110 


- 


153 


38.002 


.20 


61,915 


31.103 


.27 


50,977 


2.138 


72 


1^1 


179 


J03 


293 


. 130 


J03 


_ 
211 


49 


M 


82 


142 


j03 


242 


431 


j07 


705 


158 


j08 


249 


150 


07 


238 


10 


.02 


14 


11 


j03 


18 


102 


.Ot 


188 


1,214 


J09 


1.878 


590 


.11 


" 803 


137 


X)4 


242 


276 


.18 


508. 


211 


J09 


325 


904 


06 


1520 


179 


11 


333 


270 


.06 


506 


77 


jOS 


124 


88 


04 


156 


290 


j06 


499 


13.131 


j67 


24.490 


243 


22 


447 


215 


.17 


362 


672 


.23 


1^ 


300 


.09 


515 


1.005 


'1.19 * 


1.254 


9,864 


5.26 


19.286 


752 


J09 


i;}43 


5,977 


3^ * 


9,362 


274 


.15 


411 


2.694 


43 


3.804 




,27 


5.147 


5,285 


.28 


7.504 


1.204 


16 


2.219 


3.673 


56 


4.655 


326 


.12 


452 


63 


.13 


130 


13 


X)2 




5 


.02 


1^ 


1.408 


.31 


2/490 


623 


.35 


1.031 


210 


.15 


465 


554 


50 


966 


21 


:07. 


28 


295 


j06 


442 


6.899 


j08 


10,938 


877 


X)5 


1,279 


72 


j02 


106 


158 


j07 


195 


143 


X)5 


207 


. 79 


j05 


128 


27 


jOI 


54 


45 


j06 


64 


119 


.05 


163 


234 


13 


362 


68 


.08 


87 


509 


j06 


748 


68 


j03 


96 


• 47 


M 


77 


68 


.12 


104 


285 


j06 


403 


41 




68 


386 


j03 


589 


344 


j03 


609 


42 


xa 


80 


643 




975 


360 


.12 


482 


67 


j03 


104 


21^. 


.12 


3^ 



1978 



Percent 

of 

industry 
employ* 
ment 



d20 
04 



J6* 
.14 
02 
47 
X)5 

03 

m 

.07 



.30 

41 
1 14 
04 ' 

05 

.06 

05 

.10 

13 

.10 

.03 

.04 

,12 

.15 

.17 

.07 

.29 

14 

.10 

.19 

.10 

.11 
, .06 

09 
1 06 

.34 

24 

.35 

15 
1 74 
7 20 

14 

^6 

.23 

53 

40 . 

.36 

.23 

50 

.16 

.21 

53 

03 

.44 

53 

.23 

.74 

59 

09 

.13 
57 
53 
.t1« 
.06 \i 
.08 ^ 
02 
58 1 
57 
.19 • 
.13 
08 
04 - 
.10 
17 
59 
.10 
54\ 
' 54 
54 
.14 
.18 
55 
.18 



1990 



Employ- 
ment 



.Se« notes at end of table. 
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400 

200 
75 
10 

» 50 
15 
85 
40 

5500 
250 
100 

4,500 
150 

3.000 
400 

2.350 
250 

119.500 

99.500 
3,100 
550 

370 
180 
420 
1.360 
. 480 
440 
20 
30 
390 
2500 
1.1 70 
380 
870 
480 
2.700 
610 
910 
190 
280 
710 
54.500 
630 
550 
2500 
1520 
1500 
45.400 
2500 
16570 
720 
6.100 
10,050 
11500 
4/400 
6.380 
690 
210 
90 
30 
4510 
1.600 
970 
1500 
40 
790 

20.000 
2.250 
180 
270 
410 
230 
90 
100 
260 
580 
130 
1/410 
190 
130 
220 
740 
130 
**'1590 
930 
160 
1.760 
780 
220 
760 



38 



Percent 

of 
industry 
employ- 
ment 



Computer end peripheral equipment operators 



1970 



Employ' 
ment 



Percent 

of 
industry 
employ- 
ment 



1978 



Employ- 
ment 



0-35 


149,995 


019 


392.993 


.01 


122 


- 


337 


~ 


89 




216 




35 




61 


.02 


47 


03 


136 


.01 


7 




19 


12 


26 


.05 


97 


06 




02 


24 


.47 


1534 


26 


5.397 


22 


84 


09 


182 


53 


60 


" 04 


208 


92 


1,361 


/49 


4,707 


13 


129 


11 


300 


04 


1,432 


03 


3,641 


.02 


155 


51 


409 


12 


1.121 


06 


2.576 


01 ^ 


156 


01 


656 


.51 


45.967 


' 23 


103593 


58 


30.262 


27 


68,915 


1 ,79 


1531 


55 


1595 


07 


-J286 


05 


658 




14 


01 


37 


08 


136 


.04 


311 


y y 


136 


11 


310 


06 


500 


1 1 


1.187 


19 


959 


15 


2^152 


22 


231 


12 


523 




336 


.15 


747 


.06 


37 


06 


68 


07 


61 


.u 


152 


.25 


294 


.22 


662 


22 


2 41 7 


!l9 


5.061 


24 


l!l65 


' 21 


2^216 


09 


484 


.13 


1^062 


48 


306 


20 


766 


19 


462 


21 


1.017 


^4 


2,258 


16 


5520 


.27 


274 


.18 


686 


.13 


591 


14 


1.499 


17 


175 


17 


40^' 


.10 


426 


.18 


1,010 


!l3 


792 


17 


1516 


153 


7574 


39 


20.163 


.58 


280 


.25 


736 


51 


395 


31 


974 


^54 


679 


" 23 


1522 


^ .23 


713 


22 


1 764 


2.43 


• 621 


58 


1.049 


956 


3.198 


1 70 


9.283 


21 


1.7^ 


21 


4535 


.67 ^ 


6]641 


35 


14,525 


.34 


392 


.21 


829 


53 


2571 


47 


5591 


62 


3.278 


30 


8.105 


.50 


6,668 


.30 


11519 


38 


1 937 


.24 


5.054 


1 24 


3.115 


.47 


5.477 


.22 


483 


.18 ^ 


972 


53 


76 


15- , 


203 


.03 


25 


.03'?^ 


88 


05 


32 


'-13 


125 


66 


1.5li 


.33 


3565 


JS^ 


536 


50f' 


1.255 


36 


335 


25 


1587 


1 03 


615 


.56 


^ 1546 


.1 1 


32 


10 


77 


.16 


710 


.16 


1.770 


„ 
.22 


15 705 


.19 


34.718 


1 3 


2551 


16 


6.177 


05 


447 


.13 


1555 


.20 


382 


16 


663 


.11 


455 


16 


15O6 


.15 


279 


.20 


637 


04 


281 


10 


599 


12 


137 


.17 


276 


.11 


471 


.20 


1.012 


.28 


399 


.22 


929 


.23 


209 


.26 


357, 


.13 ' 


1,284 


.13 


2556 


.06 


226 


.09 


483 


. .17 


182 


.22 


369 


.21 


236 


.41 


545 


16 


609 


.12 


1.196 


.16 


31 


.04 


V 63 


57 


1.146 


.06 


2526 


57 


1516 


08 


2.286 


57 


130 


.06 


340 


.22 


1535 


.19 


2.716 


50 


765 


.26 


1/443 


.06 


200 


.09 


386 


.28 


370 


^ .20 


887 



Percejpt 

of 

industry 
employ 
ment 



042 

01 
01 

06 
01 
12 
53 

61 
19 
10 
1 04 
.24 

06 
03 
17 
02 

.50 

\ 

56 
1 16 
10 
03 
07 
.24 
23 
.31 
.26 
30 
13 
.32 
44 
40 
.46 
29 
43 
44 
.36 
.38 
30 
38 
.41 
37 
57 
56 
65 
49 
51 
1 46 
3.46 
.47 
-.71 
, :45 
.93 
64 
.58 
51 
.93 
.34 
.33 
.08 
29 
70 
64 
53 
1.18 
25 
.38 

.41 
' 36 
.30 
36 
.34 
.44 
.26, 
.36 
.44 
.50 
.53 
.30 
.20 
.47 
59 
.26 
.09 
.20 
.20 
17 
.39 
.54 
.18 
.41 



1990 



Employ 
ment 



850,000 

625 
380 
120 
220 

40 
190 

55 

11,650 
400 
450 

10.150 
650 

* 7.725 
1.100 
5.300 
1.325 

215,000 

145,000 
2.700 
1.450 
80 
670 
700 
2.370 
4.400 
1.150 
1500 
120 
380 
1.250 
11.000 
4500 
2.300 
1.600 
2.600 
12.080 
1.500 
3.380 
850 
2.250 
4.100 
6I5OO 
1.900 
2.500 
4,100 
3500 
1500 
27,000 
10.400 
31,000 
2.100 
9,900 
19.000 
205J)0 

*<i;300 

1.900 
450 
250 
310 
7.400 
2.160 
2.100 
3500 
140 
3.000 

70.000 
11.900 
2.050 
1520 
2.100 
1.200 

750 

510 
2540 
1500 

430 
5.500 
1.250 

700 
1.300 
2.100 

150 
5.900 
5.150 

750 
5500 
2.900 

700 
2.200 



< 



TaW« B-l. CoAtktiMd-lndivtrv distributkMi of computar •mpioyrrMm by oocupction, 1970, 1978. and proj«ct»d1990 



Industry 


Computer systems analysts 


' Computer and peripheral ecjuipment operators 


1970 


1978 


1990 


1-970 


1978 


1990 


Employ- 
ment 


Per cant 

of 

mem 


Employ' 
ment 


Percent 

of 

ment * 


Employ* 
mant 


Percent 

of 
irtdustry 
employ' 
nr>ent 


Employ- 
ment 


Percent 

of 
ir>dustry 

ment 


Ehiploy 
nr>ent 


Percent 

of 
industry 

ment 


Employ 
nr>ent 


Percent 

of 
industry 
employ* 
ment 


Printing and pubitthing , , 


918 


OjOI 


1.694 


0 13 


3350 


0,25 


3,029 


026 


6,756 


054 


13.900 


1 04 


Ntwopspcr publD^ing, pfintinQ^ 


109 


j02 


147 




280 


05 


778 


19 


l!78l 


39 


3^600 


68 


Ptintiog, publjthing, txc nf iMp<p*f 


809 


10 


1 J547 


19 


3 070 


.38 


2,251 


30 


4 975 


62 


10.300 


1 27 


OMmical 4nd allitd products 




20 


3,333 


3l 


6 6l0 


50 


3 076 


30 


6 737 


04 


14.900 


1 ,12 


Industrial chtmicals 


700 


.22 


1 fMA 




2 140 


54 


943 


30 


1 334 


59 


4^490 


1 14 


PtasttOf. tynth«t)CS , 


139 


14 






'420 


'39 


3l3 


31 


610 


,63 


1 390 


1 28 


Synthetic fibers .... 


l65 


18 


HI 




580 


32 


209 


19 


473 


40 


1,'l30 


62 


Orugs and mtdictnas . . 


• 609 


.43 


1 ,137 


62 


2,260 


1 02 


546 


Jo 




.80 


3 300 


1 50 


Soapa and cosmatics 


21 2 


.17 


320 


.24 


610 


37 


448 


36 


l!002 


75 


2^200 


1 32 


Paints arid varnishas ^ . . 


85 


.13 


/ 139 


19 


270 


29 


247 


36 


554 


.77 


1.200 


1.30 


Africuitura} chcmicais . ' . . 


49 


X)9 


80 


.13 


150 


.26 


157 


29 


363 


.60 


740 


1 30 


Mtsc chemicals ... 


104 


j06 


102 


12 


190 


.17 


213 


.19 


322 


37 ^ 


450 


40 


Pttrolaum artd coa) products .... 


9l9 


^9 


1,373 


66 


1 ,950 


1,10 


1 ,149 


60 


2,596 


1 25 


4 900 


2.76 


PaifoJaom ftfinir>g 


884 


37 


1,31 2 


BO 


1330 


131 


1,094 


71 


2,444 


1 49 


4,520 


3 72 


Misc. p«tro<tum, coa> pro<focts 


35 


X)9 


61 


14 


120 


.21 


55 


1 5 


1 52 


JO 


380 


68 


Rubber, mnc. P<astic products .... 


403 


i)7 


704 


09 


1,330 


.17 


1.248 


22 


2360 


38 


6,1 00 


76 


Rubber products 


282 


10 


402 


14 


710 


21 


869 


30 


1 356 


56 




97 


Misc plastic products . . 


121 


04 


302 


07 


620 


13 


379 


13 


1,204 


27 


2,800 


60 


Leather prodiucts 


123 


X>4 


156 


06 


2S0 


12 


378 


.12 


697 


.27 


1 ,100 


51 


Leather Mnmng^ finishing 


~ 


— 










28 


1 1 


57 


25 


1 00 


73 


Footwear, except rubber 


59 


02 


65 


03 


90 


07 


257 


1 1 


458 


27 


650 


49 


AN other leather products ' 


64 


X)9 


91 


14 


160 


23 


93 


.13 


182 


28 


350 


51 


Transportation, other public utilities 


4.788 


j09 


8,215 


14 


17,700 


28 


10334 


22 


26,057 


45 


52.300 


83 


Transportation, total 


1.6l 1 


j06 


2,642 


.08 


4,700 


13 


4,232 


15 


9,256 


28 




49 


Railroads. ra.lwfev express 


457 


j06 




12 


800 


19 


1 ,624 


26 " 


2319 


51 


3 200 


75 


Local, intcrurban transit 


35 


i}1 


•50 


01 


75 


01 


130 


03 


290 


06 


600 


.1 1 


Street ratlways. bus lines 


31 


01 


41 


01 


60 


01 


130 


04 


290 


08 


600 


)4 


' Taxtcab-tervice 


4 




9 


01 


15 


01 


_ 












Trucking ar>d war ihousin^ « 


212 


i}1 


392 


02 


725 


OS 


803 


07 


2,143 


1 5 


4 200 


27 


Trucking sarvices 


188 


01 


365 


02 


6d5 


OS 


688 


06 


1 ,OOJ 


•In 


3 700 




Warehbusing and storage 


24 


03 


27 


03 


40 


04 


115 


13 


280 


1^ 


500 


48 


Water transporution 


1 22 


05 


205 


08 


400 


19 


144 


06 


296 


1 2 


600 


28 


Air transportation 


609 


18 


1,017 


.24 


1 


34 


1,228 


36 


2356 


71 


6 000 




pipelines 


39 


.23 


60 


31 


100 


63 


94 


56 


222 


1 .16 


'500 


3 13 t 


T ran s porta tK>n services < 


137 


13 


322 


19 


800 


31 


209 


20 


730 


43 


2,000 


79 


Commu meat ions, utilities, sanitary services 


3.1 77 


1 5 


5,573 


22 


I3j000 


46 


6,602 


31 


16361 


Oo 


35 200 


1 40 


Commun»catiofTS *► ... 


1.970 


18 


3,531 


29 


9,000 


65 


3,960 


37 


9,936 


83 


24 1000 


1 74 


Tifephone (wire a^^d radio) 


1.726 


19 


3,026 


31 


8,050 


75 


3358 


39 


8,805 


9l 


22 000 


2 04 


Telegraph, misc conin services 


184 


39 


379 


60 


700 


1 15 


261 


55 


738 


1 16 


1 200 


1 97 


Radio broadcast ing« TV 


60 


j05 


126 


07 


250 


.10 


141 


1 1 




22 


900 


37 


Utilities, sanitary services 


1,207 


1 1 


2.042 


16 


4,000 


28 


2,642 


25 


6,865 


.55 


1 1 1 00 


78 


Electric light and pov^ier 


382 


12 


807 


19 


1 ,900 


45 


937 


29 


2,525 


57 


3 400 


81 


Electric-ijas utilities 


470 


.24 


693 


34 


1,300 


56 


785 


40 


1 .671 


82 


Art 


1 42 


Gas. steam supply systems 


274 


16 


390 


24 


550 


33 


667 


40 


1,354 


.81 


2.200 


1 32 


Water supply 


36 


j03 


66 


04 


100 


OS 


193 


1 5 


469 


3 1 


900 


48 


Sanitary services 


35 


jOI 


74 


02 


120 


03 


37 


01 


793 


28 


1 200 


30 


Other utilities, n e c 


8 


.12 


12 


1 7 


30 


29 


23 


34 


53 


75 


100 


98 


Wholetale and retail trade 


9,942 


06 


18,782 


09 


35,000 


14 


16395 


10 


44,455 


22 


90 000 


35 


Wholesale trade 


7371 


.20 


14,789 


31 


27,540 


51 


9,666 


25 


24,948 


52 


49,000 


92 


Wholesale, except misc vvholesaie 


6356 


26 


13,126 


40 


25,600 


68 


7,526 


28 


1 9326 


60 


38300 


1 03 


Motor vehicles and tquipment 


190 


05 


345 


08 


580 


1 1 


1,069 


32 


2,792 


65 


«I.O w 


92 


Drugs, Chemicals *Hied products 


236 


10 


397 


14 


660 


23 


1,088 


47 


2,599 


97 


4,650 


1 59 


Ory goods and apparel 


157 


10 


257 


.16 


410 


21 


394 


25 


881 


53 


1 ,700 


88 


Food and ritated products 


274 


05 


486 




760 


11 


1,381 


.24 


3,314 


.50 


6,300 


88 


Farm products-raw materials 


45 


04 


108 


07 


200 


20 


135 


1 3 


478 


3 1 


800 


80 


Electrical goods 


568 


18 


992 


26 


1,550 


.34 


888 


28 


2,l83 


58 


4 400 


96 


Hardware, plumbing 


50 


03 


89 


05 


140 


06 


280 


.16 


727 


.35 


1 300 


58 


Machinery, equipment. Supplies 


5,336 


.72 


10,452 


99 


23,140 


1 88 


2,29l 


31 


6,952 


66 




1 18 


Misc wholesale trade 


1;0l 5 


i}8 


1,663 


1 1 


2,400 


1 5 


2,140 


1 7 


5,022 


34 


10,500 


65 


Metals and minerals, n e c 


166 


13 


250 


18 


380 


23 


231 


.17 


497 


.35 


950 


58 


Petroleum products 


330 


.16 


565 


24 " 


770 


32 


8 


~ 


1 1 






01 


» Scrap and waste material 














30 




90 


.07 




20 


Aicohoiic beverages 


33 


03 


62 


05 


90 


07 


270 


.27 




,58 


1 500 


1 21 


Paper and its products 


1 73 


1 3 


265 




1 390 


24 


252 


19 


527 


40 


1 'lOO 


68 


Lumber, construction materials 


40 


02 


60 


03 


* 90 ' 


04 


183 


1 1 


430 


« 24 


900 


42 


Wholesale trade, n e c 


273 


j06 


461 


08 


680 


.11 


1 ,166 


» 25 


2,7 10 


50 




97 


Retail trade . ^ . 


^,071 


01 


3,993 


02 


7,460 


04 


6,929 


.06 


1 9,507 


.12 


41*000 


20 


Building materials 


(f 48 


01 


87 


01 


1 50 


02 


204 


03 


563 


06 


1 lOO 


^4 


Lun(>ber. building materials 


35 


01 


63 


01 


110 


.02 


l63 


.04 


474 


s 


910 


l9 


Hardware and farm eciuipnf>ent 


13 


01 


24 


.01 


40 


01 


41 


02 


89 


04 


1 90 


9^ 


General merchandise, total . . , 


1,1 62 


05 


2,138 


06 


4,100 


,10 


3,537 


.14 


9363 


32 


1 9,1 00 


45 


Department, nuil order . . .' . . 


809 


.06 


1,628 


.08 


3,360 


11 


2361 


17 


7,626 


39 


16,720 


58 


Limited price stores - 


96 


.03 


147 


.05 


220 


70 


205 


07 


424 


15 


860 


26 


Vending machine ope/ators 


22 


i}3 


«35 


04 


50 


04 


34 


.15 


104 


14 


280 


21 




37 


.01 


41 


.01 


50 


01 


200 


06 


340 


10 


440 


13 


Misc merchandise stores 


196 


06 


287 


09 


420 


08 


437 


14 


867 


29 


1300 


36 


Food and dairy stores . ... 


184 


01 


378 


02 


740 


03 ' 


1,099 


.06 


3,006 


13 


7,200 


24 


Grocery stores . . . . 


169* 


Dl 


343 


02 


670 


03 


1,007 


.06 


2,724 


.14 


6,420 


25 


Dairy product stores . 


5 


jOI 


It 


-02 


20 


.05 


26 


07 


75 


17 


210 


50 


Retail bakeries , - . . 














50 


04 


161 


12 


460 


30 


Food s^es. n e.c. 

Auto dealers, gas stations 


10 


jOI 


24* 


x)a 


50 


* 03 


16 


.01 


46 


03 


ilo 


07 


45 




73 




110 




295 


.02 


832 


04 


1,900 


.06 


Motor ^icte dealers , .... 


18 




20 




25 




176 


02 


434 


05 


980 


10 


Tire, battery, acctssory stores 


27 


jOI 


53 


02 


85 


.02 


119 


07 


398 


15 


920 


25 




64 


jOI 


144 


01 


290 


,03 


512 


.07 


1,400 


.15 


2,900 


26 


Apparel, accessory stores .... 


40 


01 


98 


.01 


200 


02 . 


397 


06 


1,076 


14 


2,220 


25 




24 


jOI 


46 


03 


90 




115 


08 


324 


.19 


680 
1300 


,29 




< 85 


jOI 


190 


03 


390 


05 


278 


05 


801 


12 


22 




22 


.01 


65 


02 


150 


03 


151 


04 


402 


" 10 


900 


18 


Appliance, TV, radio stores ' ' 


63 


.03 


125 


.05 


240 


.08 


127 


^06 


399 


15 


900 


,30 




100 




171 




220 




286 


.01 


1,518 


04 


3,100 


06 



See notes at end of table. 
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JM9 B.1. Continufd-lndmtrY dbtribution of computtf tmploYmtnt by occupttfcm, 1970, 1878, and pcbjtcttd 1990 



EmpJoY' 
rmnt 



Computtf sytteon •nfttytts 



1970 



of 

irxiMtrY 
tflnplov- 
ment 



1978 



EmploV' 



of 

•mplOY' 



1990 



Employ* 



Ptrctni 

of 
indostfY 

rmnt 



Compgm and permhef«i equipment operttOf* 



1970 



Employ* 
ment 



Pefceni 

of 
industry 
•mplOY^ 
ment 



1978 



EtTH)<QY- 
nr*nt 



Percent 

of 
industry 
employ 
ment 



1990 



Employ- 



Percent 

of 
industry 
^employ- 
ment 



' E»tir)9 *nd drinkms pl«ce« 
Misc, retail trade storvs 

Drug stores 
t . Liquor sio««« 

f^ar m. ge/dtn supply sto<e« 

Jcw«<rY stof« 

Fuei wnd (ce dealers 

Retail tiqmts ... 

Mis^ retail tode stores 

F«r>arw:«. insy/aiKe . real estate 
Finance, total 

Bankinf • • 

Crcdtt agencies • ' 

Stock broken, investment 
Inturance > . . 
Real estate ... 
Services, total • « - 

Hotfis and lodging places 

Hotels and motds . ^ 

Lodging places, except hotels 
Oitier pef tonal services 

Laundry, desning 
Mtic business services 

Advertising 

Business management services 

CommercuM R&O 

Computer programming 
' Oetactive and protectnre 

Employnwot. temporary he<p 

Services to buildings 

Other iTMSC services . . 
Automobile repair services 
• Auto repair . , , . . 

Auto services, except repair 

Other repair services , . . • 

Electftcai repair shops . . 

Other repair services . . 
Motion pictures, theeters . ... 

Misc. entertainment 

Medical, other health .... 

Hospitals . . . . t 

Convalescent institutior* 

♦Health services, n.e.c 

Legal services . . 

Educational services ... 

Elementary, secondary 

Colleges and univeesitics • . 

Libraries ... 

Educatior^ services, n e.c. ... 
Museums, art galleries, zoos . . 

Nonprofit organaations ... 

Religious organizations . 

Welfare services 

Nonprofit membership orgamrations 

Other profewiooat. related services 

Engineenng and architectural services 

Accounting, auditing 

Mtic. professional services 

Governrnent, total . . 
Federal public administration . . . 
Postal srvice 

Other Fed^l public administration 

^ St^i)ublicadmmistration 

LOQil public administration 

Sot notes at end of table 



100 
383 
58 

6 
17 
36 

266 

3,949 
2,933 
454 
562 
4.261 
152 
26.240 
93 
42 
51 
46 
48 
14.768 
79 
1.404 
958 
10,888 
7 
56 

1,376 
109 

10^ 



5 

1,345 
1.014 
38 

293 
5 

3,579 
478 
2.720 
23 
358 
5 

555 

364 
191 
5.639 
761 
3347 
1.031 

13^7 
10,446 
143 

10.333 
r,989 
1.112 



X)^ 
x)i 

M 

22 
2h 
30 
12 
.21 
-31 
.02 
.13 
X)1 

.02 

J01 
30 
X)6 
.77 
1.10 
9.70 
X)1 

m 

.20 

.02 

X)6 



02 
.04 

jOI 
.10 

X)6 
01 
.17 

.14 

sn 

j08 
05 
j68 
.24 
1.29 
£0 

-32 
46 

02 

j67 
-32 
j06 



171 
812 
95 

18 

36 
51 

612 

14,358 
7346 
5357 
990 
899 
6,204 
308 
59300 
100 
62 
38 
• 52 
52 
33.675 
131 
3.166 
2,211 
24340 
23 
154 

3,360 
202 

202 



93 

10 
3.307 
2318 
124 
.665 

10 
7,292 
1.152 
5.290 

66 
784 

14 
1387 

706 
381 
13358 
2.121 
9.387 
2.450 

21314 
15394 
339 
14.755 
4.408 
2.412 





220 


— 


.05 


1.460 


.06 


.02 


140 


02 


31 


- 
40 


- 
02 


33 


70 


04 


05 


75 


07 

- 


.09 


1,135 


13 


.29 


30.100 


.46 


.36 


19.100 


.62 




15,600 


30 


.19 


2300 


.26 


.30 


1300 


43 


.38 


10.400 


!53 


.02 


600 


.04 


.22 


147300 


42 


31 


170 


!oi 




125 


31 


01 


45 


01 




50 




31 


50 


02 


1.26 


89.420 


2 14 


.09 


260 


18 


.1 .14 


6300 


1 50 


133 


5,200 


2.29 


12.83 . 


66360 


18 49 


01 


90 


.02 


04 


510 


06 


43 


9300 


93 


.02 


420 


05 


.10 


420 


14 

_ 


.04 


_ 
150 


-J 
_ 
.05 




20 




35 


8300 


oe 


37 


- 7.250 


12 


31 


650 


03 


10 


1.700 


18 




20 


— 


.10 


15.200 


.19 


02 


2300 


.05 


.26 


10.710 


47 


36 


190 


'13 


22 


1.700 


.34 


03 


50 


.05 


06 


2,200 


.11 


.1> 


1.450 


.16 


.06 


750 


.12 


1 07 


31,200 


131 


43 


4300 


72 


2 12 


22,000 


3 67 


38 


4.700 


1 09 


43 


42300 


' 71 


66 


23300 


.99 


.05 


1.000 


.15 


33 


22300 


131 


.49 


11300 


97 


13 


7300 


31 



286 
718 
208 
8 
58 
44 
180 

220 

26.229 
16338 
12.452 
1321 
1,765 
9.751 
440 
32.498 
130 
J 30 

110 

110 
13,208 

169 
1.024 

683 
8303 

111 



231 8 
157 
35 
122 



162 
69 
3.174 
2366 
33 
275 
26 
7.701 
970 
6.205 
34 
492 
18 
1.162 
128 
453 
581 
6.581 
602 
5.139 
840 

14.684 

9.432 
213 
9.219 
3.157 
2.095 



001 
.05 
04 
01 
.05 
04 
16 

05 



.99 
1.26 
31 
37 
.72 
.05 
16 
01 
02 

31 
.02 
81 
13 
57 
.78 
7.94 
08 



.49 
03 
31 
37 



07 
02 
.07 
10 
31 
.10 
01 
13 
02 
39 
.04 
.20 
.06 
.06 
.02 
.11 
.15 
30 
19 
1.72 
.41 

34 

.42 
.03 
.59 
51 
.15 



1318 
2324 
530 
40 
196 
170 
352 

736 

69326 
46.527 
36,245 
5378 
4.304 
21 .374 
1.125 
103347 
540 
540 

153 
153 
42.133 
382 
3.402 
2.137 
27.219 
445 



8.548 
494 

162 
332 



289 
347 
10309 
9.187 
209 
1.413 
134 
22.147 
3302 
17.429 
205 
1.511 
66 
3.247 
375 
1.236 
1336 
23.288 
2.382 
18.380 
2326 

37,340 
20.664 
754 
19310 
10.135 
6.541 



004 
11 
11 
02 
12 
13 
32 

11 

137 
2 17 
2.72 
1 17 
1 43 
1.33 
09 
38 
04 
06 

01 

.03 
1 58 

25 
1,73 
1 58 
14^7 

16 



109 
07 

.03 
15 



3.100 
3.900 
1.100 
80 
410 
380 
640 

1.290 

147.500 
103,000 
81,000 
11.500 
9.500 
42.500 
2.000 
236.000 
1,400 
1.400 

190 
190 
99360 
740 
8,400 
6.100 
61 320 
1.300 



21.500 
1.100 
390 
710 



14 
04 

.24 ^ 

.03 

21 
.02 
.29 
.06 

86 
^20 
.41 
.13 

17 
• 05 

19 

33 
1.80 
.48 
4 15 

70 

.74 

91 

.11 
1 25 
1 12 

.35 



510 
690 
28.500 
24.470 
630 
3.400 
360 
44.500 
4.300 
35.450 
650 
4.100 
190 
6.600 
510 
2,450 
3.540 
52.500 
5.900 
39,900 
6,700 

89,200 
42.000 
2,000 
40.000 
29,000 
18.200 



006 
16 
18 
04 
22 
24 
62 

15 

2 27 
3.37 
4 18 
1.49 
2,75 
2 17 
14 
67 
07 
11 

"01 
06 
2.39 
.50 
132 
2 69 
1709 
28 



2.01 
12 
.07 
24 



.17 
06 
26 
42 
.03 
36 
.05 
55 
08 

1 57 
43 
83 
.21 
.26 
06 
26 
59 

3 21 
.94 

6 65 

1 55 

1.50 
1 76 
30 
2.32 
2.56 



'V 



ERIC 



35 



4U 



TiW»»tCotittoii«<-lti*ittrydtetritfci6oo 



Induttry 



rottl.«Utaductf««. 

AfrkuJturt, fomtry, iafmm 
« Afrioittur* .... . 

Afncultu/«l prodiiction . 
S«(W«*. «xo*pt hortcultuf* 
HorticultMr«i MTvicts 
Fom^ . ... 



IC«ypuAdi oo«ratort 



1970 



Empiov 



Coal mmmi 

Crudt pttroitum and nttunl gn 
Nonrmulltc mimnf, qtMrryint 

ConctnictJon 
G«ntraJ bu<ld>ng contracton . . . 
Gtrmti contractoa. txc bmld*ng 
^•cmI trada contractors 

Manufaclunnf 

0Mrab4«Q0Odi 
OfdnaAca 

Lumbar and Mood products ' 
Logging 

SawfniiH< p(an*ng mMts 
Mite Mood products 
Fumiturt and f'lxturts 
Stona, day, and gian products 
Glats and glau products 
Ctmtnt. concma, ptaatar 
Structural day products 
fottary and ratated products 
Muc. nonmatalltc rton« 
Pnmary mttat induftrm , , 
Blast furnacti, rta«4 works 
Othar primary staaf 
^tmary aiumtnum 
Othar primary nonfarrous 
Fabrjcttad mataJ products 
Cuttary. othar hardwfra 
Fabricatad matal products 
Scraw machir>« products 
Matal stamping 
Mtsc. matai products . 
Machinary, axctpt alactricaJ , 

Enginaa and turfotnas 

Farm machinery, aqutpmant. 
Conctruction machinary 
Matalworlctng machintry , ^ 
Offica, accounting nnachtntry 
Elactrontc computing aqutpmant 
Machinary, n.a c 
..^actrical machmary 

HoMtahoUj appliancas 
Radte.TV, communic«tiona aquipmant 
Qactncal machtntfry, n.a c 
TrartsportatK>n aquipmant 
Motor vthtda aqunyriant 
* Aircraft and parts . 

Shtp, boat building, rapair 
Railroad aquipmant 
Mobila dwallings ^ . . . , . 

Cydas.mnc transportation aquipmant 
^rofassionai and sciantif ic inctrumants 

^ Scientific inatnimants 

Optical^ haalth sarvtca supplies 
Photo aquipmant and supplies 
batches and dock devicet 
Mnc. manufacturing 

Noildunrt)le fooda 

Food arKi kindred products . . 

Meat products 

Dairy productt .... 

6anninf and preserving . , 

Grainmill products . . ' - ^ 

Bakary products ... 

Confectionary products 

Bevarages ... .... 

Mite, food prepaoationa ... 
Tobacco manufactif tng 
Textile mil^ 

KnHting milts 

Dyeing, f inishirfg textiles 

Floor coverii _ 

Yam, fabric rrH 
» Mite, textile nr>il 
Apparel, textile prt 

Apparel and aocetaorlas' 

Misc. fabricated products . . . 
^aper artd altiad produco . . . . , 

^ip, paper, paparboar d mats . 

^aparboard coottinart. boxaa . 

MJac, paper and pulp'products 

Sea notaa at end of table. 



299,996 



Percent 

of 
industry 
employ 



333 


jOI 


270 


jOI 


119 


_ 


131 


j08 


20 


JOI 


123 

- 


.23 
- 


1,718 


.27 


196 


.21 


75 


-05 


1,307 


47 


138 


.12 


2315 


j08 


^ 397 




1«965 


14 


443 


-02 


83,019 




50,435 


44 


1,492 


.50 


675 


1 1 


32 


j63 


485 


12 


158 


1 3 


1 ,180 


.25 


1,61 7 


.25 


565 


.31 


459 


.21 


109 


18 


97 


.22 


387 


.29 


5,107 


.39 


2330 


46 


935 


.26 


607 


39 


1,035 


A6 




3S 


944 


£2 ' 


1,307 


JiO 


• 493 


47 


611 


.26 


1,491 


32 


io;}37 


52 


622 


57 


946 


74 


1,616 


55 


1,221 


3i 


794 


BT 


1,639, 


B7 


3,499 


.41 


11.140 


58 


875 


47 


4,548 


72 


5,717 


52 


9,209 


48 


3.92S 


49 


4,194 


j63 


730 


.26' 


212 


A2 


99 


J07 


89 


3S 


2,894 




1,001 


56 


842 


52 


888 


30 


183 


58 


1,938 


M 


32,584 


40 


5,458 


3^ 


1,049 


f J3Q 


951 


3S 


729 


.26 


400 


.29 


564 


.20 


350 


.42 


707' 


30 


118 


AS 


307 


3t 


3,464 


3S 


970 


'39 


298 


36 


406 


71 


M93 


.29 


297 


AO 


3,772 


21 


3,317 


21 


455 


21 


2.711 


38 


U32 


A2 


683 


.26 . 


896 


Al 



1978 



Employ- 



ee 273,993 



2,573 



65518 



1,24 V 
9,688 

592 

812 
1,694 
1,124 

479 
1523 
3,464 
9,305 

652 
3,458 
5.195 
6,973 
3,623 
2,463 

516 

203 
57 

111 
2.743 

849 
1,009 

765 

120 
1528 



Percent 

of 
industry 
employ 
n»em 



1990 



.32 



Employ 



230A00 



.47,900 



290 
2.700 
1,200 
470 
480 
550 
3,300 
710 
780 
270 
490 
1X>50 
8,600 
520 
650 
1540 
960 
320 
1.410 
3.200 
7,300 
480 
2,40a 
4/420 
5,100 
3,1 Op 
1,350 
310 
180 
50 
'^110 
2,400 
690 
960 
660 
90 
1«100 



Qpmputtr service technicans 



1970 


1978 


1990 




Percent 




Percen 

of 
induttn 




Pet cant 


Employ 


of 
industn 


Employ 


Emptoy 
' ment 


ol 

industry 




efT\ploy 


ment 


eflr>ploy 




employ 




ment 




ment 




ment 


35,999 




63,001 


Oj07 


160,000 


OU 


5 




5 




10 




5 


- 


5 


- 


10 


_ 


— 


- 


- 


- 


- 


_ 


- 
5 


- 


- 
5 


- 


- 
10 


- 
- 


- 
41 


- 
01 


87 


- 
01 


. 210 


- 

02 


6 


01 


7 


01 


25 


02 












- s 


35 


01 


80 


02 


^ 185 


04 














95 


- 


95 


- 


200 


- 






16 


- 


25 


- 


23 




20 




35 




55 


- 


59 




140 




10,796 


06 


1 5,91 4 


06 


41X)00 


17 


10;}70 


09 


15,349 


12 


39,700 


27 


130 


04 


104 


06 


200 


12 


5 


~ 


4 


- 


10 


- 


5 




4 


- 

- 


- 
10 


- 

- 


27 


ni 

Ul 


42 


01 


- 

90 


- 
01 


6 




6 




10 




6 


_ 


6 

_ 




- 


1 - 


- 
103 


- 
01 


- 
-~ 
117 


- 
- 
01 


- 

' - 
200 


- 
— 
01 


09 


01 


78 


02 


130 


03 


22 


01 


30 


01 


50 


01 


6 


— 


5 


_ 


10 


01 


6 


- 


4 


— 


to 


- 


21 


— 


20 


- 


J ^ 


- 


— 




- 


- 




- 


21 

— 


- 
— 


20 
— 


- 
— 


40 

- 


01 , 

- 


— 

- 


— 
- 


- 

- 


— 

- 


— 
— 




8,079 


41 


^232Z 


53 


33,890 


— 

. 1 14 


12 


01 


19 


01 


50- 


04 


19 


01 


27 


02 


60 


03 


29 


01 


64 


02 


150 




48 


02 


74 


02 


140 


11 


1,125 


1 24 


1,042 


1 45 


1,350 


, 206 


6,698 


356 


10,842 


405 


31.650r 


6 73 


148 


02 


255 


03 


490 


^' 04 


*»,306 


07 


1,837 


09 


3,600 


, 14 


10 


01 


14 


01 


20 


01 


616 


10 


782 


13 


1 400 


21 


680 


06 


1/)41 


06 


2!l80 


13 


393 


02 


436 


.02 


750 


03 


46 


01 


76 


01 


130 


01 


276 


04 


302 


06 


520 


10 


71 

— 


03 
— 


58 
— 


02 


100 
— 


03 

— 


268 


06 


404 


07 


800 


12 


192 


.11 


268 


14 


550 


28 


38 


03 


lis 


.04 


130 


05 


38 


03 


i'60 


05 


120 


07 


32 


01 


56 


01 


110 


02 


426 


01 


665 


.01 


1,300 


01 


80 


— 


106 


01 


240 


01 


7 


- 


5 


- 


10 


- 


9 


— 


5 


— 


10 


01 


30 


01 


54 


02 


/ 140 


04 


- 
- 
18 


- 

— 
01 


- 
- 
22 


- 
- 
01 


_ 
40 


- 
02 


16 


01 


19 


01 


40 


02 


21 




20 




50 




7 


01 


9 


01 


25 


03 














14 




11 




25 


01 














8 




6 




10 




8 




6 




10 




160 


.02 


218 


03 


490 


08 


5 




3 




10 




155 


.06 


215 


.10 


480 


18 



36 



4^ 



M. ComiwKcMndliittrY dbtribirtioo of computir tm|atoYm«m by occuptton. 1g70/l97t> and proj<ct»d 19»0 



Inductry 



Ktypunch op*ntOfi 



1970 


1978 


19 








Ptfctnt 






of 




of 
loducvy 


Efflptoy* 


mtrrt 


emplov- 


meoi 


tmpioy- 






nnot 








5^7 


0^ 


4,250 


034 


2,600 


930 


22 


693 


15 


500 


^5^7 


68 


3567 


.44 


2,100 


5^ 


£2 


4,174 


39 




1,407 


M 


■1j032 


32 


630 


311 


^^ 


211 


.22 


130 


528 


A9 


404 


35 


300 


1,009 


.71 


909 


/49 


780 


1^1 


X2 


828 


.62 


610 


5^ 


X2 


424 


CQ 

xta 




221 


AO 


171 


2B 


1 in 


313 


3t 


196 


23 


120 


1,77B 


S4 


•H388 


57 


900 


1,564 


1^ 


1,206 


73 




214 


58 


182 


.41 


100 


2,628 


45 


2,148 


.29 




1,758 


61 


1,279 


43 


720 


870 


20 


867 


,19 


780 


1,100 


M 


682 


.26 


j^j 


74 


23 


42 


.19 


30 


780 


2S 


483 


.28 


240 


246 


26 


157 


.25 


90 


23,1 1 3 


46 


1 7,972 


31 


1 2550 


11,091 


39 


8,039 


24 


5^50 


5,304 


-88^ 


2,993 


58 


1500 


310 


J06 


178 


04 


100 


294 


10 


158 


05 


90 


16 




20 


.02 


10 


2,769 


24 


2,383 


16 


1300 


2,463 


23 


2,171 


16 


1350 


306 


J5 


212 


.23 


150 


582 


2^ 


424 


17 


270 


1,479 




1,287 


31 


1350 


114 


j67 


100 


52 


80 


533 


50 


674 


40 


450 


12,022 


36 


9,933 


.40 


7300 


6,687 


j62 


5,284 


44 


3300 


6,241 


j69 


4,880 


51 


3/40 


171 




173 


.27 


' 160 


275 


21 


231 


13 


200 


5;335 


50 


4,649 


37 


3300 


1,915 


59 


1,979 


.45 


1300 


1,902 


37 


M9Q 


.73 


900 


1,049 


£3 


783 


47 


465 


386 


29 


340 


.22 


300 


52 


sa 


46 


.02 


30 


31 


/46 


11 


15 


g 


42,579 


2^ 


40,282 


.20 




25/446 


65 


23,253 


48 


20300 


18,279 


j69 


16,549 


50 


14300 


2,507 


.75 


2/t94 


58 


2350 


2JW 


l29 


2,415 


SO 


1350 


1,190 


.76 


937 


56 


81 0 


3,391 


58 


2,796 


.42 


2350 


335 


J2 


344 


.22 


320 


2,368 


.75 


2,153 


57 


1 300 


1,165 


* 58 


• 937 


.45 


820 


4,319 


58 


4,473 


.42 


4,200 


7,167 


55 


6,704 


.45 


6,000 


773 


58 


678 


.48 


625 


1^28 


.76 


Ull 


56 


1,100 


37 


j04 


39 


.03 


JU 


924 


j94 


1,028 


.79 


900 


755 


57 


. 618 


Al 


550 


393 


.24 


355 


20 


300 


2,757 


59 


2,675 


.49 




17,133 


.14 


17,029 


11 


I63OO 


536 


j09 


446 


.08 




264 


.07 


245 


j05 


230 


^2 


12 


201 


.08 


160 


8382 


2Si 


8,407 


39 


8320 


6,877 


M 


6,989 


36 


6385 


603 


.19 


388 


14 


260 


192 


.28 


160 


.21 


125 


319 


.10 


238 


J07 


160 


891 


.29 


634 


.21 


490 


2,237 


.11 


2/436 


.10 


2,210 


2,048 


12 


2,210 


11 


2320 


81 


22. 


114 


OK 
,*« 


- 90 


57 


Oh 


57 


j04 


50 


51 


j04 


* 55 


.04 


50 


830 


j05 


944 


.05 


.850 


463 


j06 


489 


.06 


' 425 


333 


.18 


404 


.15 


375 


M36 


19 


1/<67 


.16 


1/440 


1,071 


.17 


1,126 


.15 


1,120 


366 


.24 


341 


30 


320 


738 


.13 


724 


.11 


700 


399 


.12 


353 


JOQ 


330 


339 


.16 


a7i 


.14 


370 


619 


{fl 


881 


02 


740 



of , 
industry 
tmploy 



•f S«rv»ct TtctMMCum 



1970 



Emptoy 



of 
tndonry 
•mplqy- 



1978 



Employ' 



of 

industry 
•mploy 



\990 



Empioy- 



of 
industry 
•mploy 
mtfrt 



^ntinf tnd pub<tih4ng 

N«vMp«p« publtihinf. prtmiMg 

Otrnnicat and allMKi producu 

ioductrUl ch*m«cak . 

Ptwtics, rynthttidk • . 

Synttmic fttMTt 

Orugi and m«dian« 

So«p« •r>d coimttics . 

Ptrno •f>dv»mnh«« . . 

Afncuttural ch«mica<s , 

Mijc. ctMmicat] . , , ^ 
rttroi«um •r>d coal Products 

f«trol«um (tfimof 

ITnc p«trol«um, cofti products 
RubtMr, mitc pUBtte products . 

Rubber products 

Msc pi«tic products . . 
LMth«r products 

LMttitr tannmo, flntthtAQ . . . 

F o otwf . txopt rubbf ... 

AJl otMr tMth«r products 

Transportation, othar public utilitlj^- 
Tiansport a tion, total ^S- 
(Uilroadi, rtthm tvprvss 
Local, mtarurban trtrwt 

Stra«t rtilMtys. bus lines 

TaxKab, sarvica . . 
Trudiinf arxl vMrahousing . . . 

Trucking sarvicts 

Wvahousing arvd storaga 
Wattr transportation . 
Air tramportvtion .... 
Ftpalints . , . ' 

Trartsportttion sarvfcas 

Communk*tiom, utititm, sanitary strv>c«s . 

Corrwnun cations 

Taiaphona (wtra arxj radio^ 
T«l«fraph, mac. comm.sannctt 
Radio broadcasting. TV . . 

Utilitiai. sanitary larvtcas 

Elactncli^t and po^Mvr ... 
Etactnc-^gas utilitias . , 

Gas. itaam supply systarm 

Watar supply 

Sanitary scrvKts ... 
Othar utilitias, n.ax 



Whoitsatt and rttait trada 
Wholasata uada . 

Whoiasala, axcapt misc. M^olatala 
Motor vthidas and aquipmartt 
Drugs, chami^s altiad products 
Dry goods artdapparal 
Food and rtiattd products . 
Farm products-raw mattriats . 

Eiacutcaf goods 

Hardy^trt, plumbing . . 
Mactiinary, aqutpmant, supplies 
Misc. wttolasala trada 

Mttals and mintrals, n ax 
Patrol turn products 
Scrap and wasta mattrial 
Alcoholic bavaragas 
fapar and its products 
Lumbar, construction matarials 
Wholasal* trada, n.ax 

Rataii trada 

^ Building matarials 

1^ Lumbar, building matarials^ 

Hardvvara and farm aqutpmant 
Garwral r^fiarchaiHlisa. total 

Oapartmant, mail ordar . . 
Umrtad prica stpraa . . . » . 
Vanding machina oparators . 

Diract sailing 

Miac. marchandlsa storas . 

Food and dairy ttorts 

Grocary storaa 

Dairy product St oras , . . 

Ratail bakariaa 

Food storaa, n.ax 

Auto daalars, gat stations . . 
Motor vahlcta daalars .... 
Tira, battary. accassory storaa 
Apparal and aocaasoriaa . . . 
Apparal, accassory storas 

Shoa storaa 

Fu m (tuna and appliancas . . 
Homa furnishing storas . 
Applianca, TV, radio storas 
Eattn;! and drinking placas . . 

Saa notai at and of tabla. 



0.19 
39 
.26 
.23 
.16 
.12 
.17 
35 
37 

33 
T23 
.11 
51 
j66 

18 
.19 
.21 

17 
.17 
.22 

18 
.13 

20 
.15 
35 
02 
02 
01 
.12 
.11 
14 
.13 
.20 
50 
.18 

.26 
.27 
32 
.28 
.06 
.25 
.43 
.39 
.28 
.16 
31 

.14 
37 
.37 
.45 
57 
.42 
.29 
32 
39 
37 
.34 
37 
38 
.46 
03 
.72 
34 
14 
.42 
.08 
05 
35 
35 
.19 
.23 
.06 
.10 
05 
.10 
37 
.06 
.22 
.03 
03 
.04 
.04 
.10 
.13 
.13 
.14 
.09 
37 
.12 
31 



77 
24 
53 
43 

22 
7 



526 
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Appendix C. Census - 
Occupational Titles 



The 1970 Census of Population lists national totals 
for computer occupations in six categories- The six cate- 
gories are designated as follows: Computer Program- 
mer, Computer Systems Analysts, Computer Specially 
n.e.a. Computer Peripheral Equipmen^ Operators, 
keypunch Opi^rators, and DaU Processing Machine 
Repairers, The BLS industry- occupational matrix has 
adopted exactly these census computer occupational 
categories. However, for purposes of this BLS comput- 
er study, two of these common census and matrix pc; 
cupational categories have been combined. Data for 
computer specialists, n.c.c, are combined with "systems 
analysts'^ because the occupational titles that comprise 
the "computer specialist, n.c.c," category seem over- 
whelmingly to involve systems analysis functions. The 
}oi titles included in each of these six categories are as 
follows: ^ 
Computer Programmers 

computer programmer 

digital-computer programmer 

electronic data programmer 

programmer, computer 

Univac-prograncuner 

Computer Systems Analysts 
computer analyst 
computer-systems planning 
computing-systems analyst 
data-processing-systems analyst 
digital-computer-systems analyst 
engineer, systems 
health-systems analyst, computer 
manager, computer programming 
systems analyst, computer systems 
systems analyst, data processing 

Computer Specialists, n.e.c. 
computer scientist 

data-processmg systems-project planner 
engineer, computer application 
methods analyst, computer 
software specialist 



Computer and Peripheiial Equipment Operators 
card-tape-converter operator 
computer-console operator 
computer operator 
computing-machine operator 
console operator, clerical 
digital-computer operator 
high-speed-printer operator 
K-S.T. operator 
key station terminal operator 
peripheral-equipment operator 
tape-to-card-converter operator 

Keypunch Operators 
card puncher 

card-punching-machine operator 

encoder clerk 

I.B.M. machine operator 

I.B:M. operator 

LB.M. puncher * 

LB.M. supervisor 

I.B-M. verifier 

key puncher 

keypbnch^operator 

punch-card operator 

punch operator, office machine 

verifying machine operator 

Data Processmg Machine Repairers 
computer's service man — 

data-processing-macHine rental 
data-proccssing-machine serviceman 
engineer, cxistomer's 
I.B.M. installer 
mechanic: 

computing systems 
data processing 
electronic computer 
I.B.M. machine 



39 



14 



Appendix D. Glossary of 
Computer Terms 



ADP— Automatic data processing. 

ALGOL — A higher level programming language used 
for scientific applicatio^. 

Alphammieric— A set of characters that includes letters, 
numbers* and special symbols such as punctuation or 
mathematical notations. 

Analog computer— A computer that operates on data 
represented by measurable physical quantities (speed, 
temperature, voltage, etc). 

Applications programming — Development of programs 
to meet specific user needs, such as inventory control, 
payroll, and reservations systems. 

Assembler— A computer program that converts the 
user^s instructions written in alphanumerics into a form 
that the machine can understand. 

Autofflation — The development and application of 
methods of making a process self-moving, or 
self-controlling. 

Auxiliary storage — Any device that supplements the 
main storage area of a computer. 

BASIC (Beginners All-Purpose Symbolic Instruction 
Code>— A programming language that is relatively easy 
to learn and can be used for a variety of applications. 

Batch proccssing—A method that uses one program to 
process accumulations (batches) of similar data. 

Binary — A numbering system based on 2*s rather than 
lO's. Only the digits 0 and 1 are used. 

Bit— A binary digit (0 or 1). ^ , 

Byte — A sequence of eight binary digits usually 
operated upon as a unit. ' 

Canned (packaged) programs— Programs prepared for 
users machine-readable form by vendors or software 

firipa^ to meet specific applications. 

if 

Card punch — A machine that encodes data, onto 
tabulatmg cards m patterns of round or rectangular 
holes. Card punches may be activated by computer or 
from a keyboard. 

Card reader— A machine that transcribes data from 
punched cards to main computer storage or auxiliary 
storage devices. 



Centralized data processing— Data processing organiza- 
tion in which the user places all computing powfr at one 
site. 

Cluu^cter— One ' of a set of elements that may be 
arranged in ordered groups to express information. Each 
-character has two forms: 1) A form that can be 'read 
by humans — the graphic, including the decimal digits 
0-9, the letters A-Z, punctuation marks, and other 
formatting and control symbols; 2) a form that can be 
read by computers — the code, cofls isting of a group of 
binary bits. 

COBOL (Common Business Oriented Language) — A 
higher level programming language designed for 
business applications. 

Coding — Prepanng a set of computer mstructions from 
a detailed flow chart to perform a given action or solve 
a given problem. 

COM (Computer Output on Microfilm)— An auxiliary 
computer device that produces microfilm records from 
computer-generated data. 

Compiler — A computer program that converts a higher 
level language into a machine language program. 

Computer — A device capable of accepting a series of 
logical operations, applying prescribed processes to the 
sequence, and supplying the results of these processes. 

Computer, off-line- A computer not actively monitor- 
ing or controlling a process. ' 

Computer, on-line — A computer actively monitoring or 
controlling a process. 

Console— The part of a computer used for manual 
control and observation of the computer system. 

Core storage— The main storage area of a computer 
containing arrays of magnetic cores, which hold 
instructions and/or data to be processed. 

CPU (Central processing unit)— That portion of a 
computer containing the arithmetic, logic, control, and, 
in some cases, main storage devices. 

CRT (Cathode ray tube)— A device similar to a television 
screen upon which data can be stored or displayed. 

Data— Basic elements of information— facts, numb,ers, 
letters, symbols — that can be processed by a computer. 
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Data collection— The act of bnnging data from one or 
more locations to a central .location. 

Data comrauiii cations — Movement of data from one 
point to another b> electncal transmission systen^jT 

Data proccssteg— A scries of planned actions and 
operations upon data to achieve a desired result. 

DDP (Distributed data processing)— Data procSs^mg 
organization that gives computmg power to the person 
who can immediately and most efficiently use the 
information. 

Debugging— The process of determining the correctness 
of a computer routine, locating any errors, and 
correcting them. Also, the detection and correction of 
-malfunctions in the computer itself 

Digital computer— A computer that solves problems by 
using coded numbers to express all quantities and 
variables. 

Downtime— The time interval during which a device is 
not working properly. 

EDP (Electronic Data Processing)— Equipment that 
processes data by electronic means; e.g., analog or 
digital computers. 

EFTS (Electronic Funds Transfer System)— Method of 
handling monetary transactions, such as bank deposits 
and bill payments, using computers and other electronic 
equipment instead of paper. ^ 

External memory— A storage facility or device, such as 
magnetic tape, which is not an integral part of a 
computer. 

File— A collection of related records; e.g., a complete 
set of invoices in 'an invoice file. 

nrmware — A set of functions built into the computer 
hardware that would otherwise be handled by software 
or special purpose logic. 

FORTRAN (Formula translator)— a higher level 
diagramming language designed for mathematical, 
scientific, and engineering applications. 

^neral-purpose computers — Computers that are 
primarily character or byte-oriented and programmed 
in higher level languages. 

Generation — A stage of technological advafee in 
computers. First-generation computers were 
characterized by their use of vacuum tubes; second 
generation, by transistors; and third generation, by 
integrated circuits. 

Hard copy— Pnnted copy of machine output, e.g., 
reports, tables, listings, documents, and other business 
forms. 

Hgniware — The actual equipment used in a computer 
system, including penpheral equipment such as printers 
and tape drives, as well as the computer itself. 



High speed printer— Computer output printer th^ pnnts 
all of the characters on a line simultaneously 

Hi^er level hmg^ge— Programming language 
designed for a specific range of applications and relative 
ease of use. 

Input— Information representing data to be processed 
and instructions to control processing, which is moved 
into the internal storage of a data processing system 

Instruction— A coded statement or command that 
causes a data processing system to carry out an 
operation. * 

Interface— The interconnection between two pieces of 
hardware or two systems that have different functions 

Internal storage — Memory devices, such as magnetic 
cores, forming an integral physical part of a computer 
and direcdy controlled by the central processing unit. , 

Key-to-disk, key-to-tape systems— Systems for entering 
data directly onto a disk or tape by typing at a keyboard. 

Keypunch— A keyboard-operated device that punches 
holes in a card to represent data. 

Key verifier — A device, similar to the keypunch, used 
to make sure that data have been correctly punched 
into cards. 

Line printer— A printing device that accepts information 
directly from a computer and prints one line at a time. 

Machine language— Language that can be understood 
and interpreted directly by a computer. 

Magnetic disk— A flat, circular plate with a surface that 
c^n be magnetized to store data. 

Magnetic ink— Ink that contains particles of iron oxide, 
which can be detected (read) by machine sensors 

Magnetic tape— Tape with a ferrous oxide surface upon 
which data can be stored. 

Main -storage — The general-purpose storage area of a 
computer (same as internal storage). 

Memory — A device or medium used to store 
information in a form that can be understood by the 
com putsj:Jiar d war e. 

MICR (Magnetic Ink Character Recognition)— Machine 
recognition of characters printed on a document with 
magnetic ink. 

Microfiche— Sheet of film used for displaying computer 
output using a small amouht of storage space. 

MicrofiTm— Photographic filmstrip used for retaining 
records of printed document while utilizing a small 
amount of storage space. 

Minicomputer— Small, general-purpose computers that 
are part of a family that has at least one product in the 
$2,OO0-$25,0OO price range and comes with at least 4K 



• . <■ 

Ram. Size classes are'Supermini, Traditional Mini, and 
Micro-mini. 

MoltisNrocessor"— A computer system incorporating 
multiple arithmetic and logic units for simultaneous use. 

• Moltiprognunming — A technique for handling 
' numerous routmes or programs seemingly 
simultaneously by overlapping or interleavmg their 
execution; that is, by permitting more than one program 
to time-share machine components. 

Numeric— A machine alphabet that includes only 
numerals, m contrast to alphanumenc, which has both 
letters and numerals. 

^ OCR (Opdctl Character Reader)— An information 
processing device that accepts prepared forms and 
converts data from them to computer output media via 
optical character recognition. 

OfMine — Pertains to equipment or devices not in direct 
communication with the central processing unit of a 
computer. . 

On-ilne — Pertains to equipment or devices directly 
connected to the central processing unit. 

Operating system — A program that controls the overall 
execution of computer programs. It is available to the 
computer at all times, either in internal storage or on 
auxiliary storage. 

Operations research — Application of scientific 
pnnciples to business management. This may involve 
setting up mathematical equations to depict business 
problems. 

Original equipment manufacturer— A company that 
purchases computer hardware for use as components 
in the systems that it sells. 

Output — Processed information recorded on a medium 
.such as ajjjusiness form or magnetic tape. 

^ Peripheral equipment— Any equipment oftier than the 
central processing unit of a computer, such as a printer, 
card reader, terminal, or tape drive that provides outside 
communication to the system. 

PL/k — Higher level programming language with a wide 
variety of features and applications. 

Printer— A device for writing out computer results as 
numbers, words, or symbols. 

Process control computer— A computer that controls a 
production process, such as steelmaking, petroleum 
refining, or electric power generation. 

Processor— Th6 hardware or software capable of 
performing or directing the performance of many 
functions. 

Program (noun) — A plan for the solution of a problem. 
A complete program includes plans for the transcription 
of data, coding for the computer, and plans for the 
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absorption of the results into the s>stem The list of 
cpded instructions is called a routine. 

Program (?erb) — To plan a computation or process from 
asking a question to delivenng the results, including the 
integration of the operation into an existing system 
Thus, programming consists of planning and coding 
including numerical analysis, ^ systems analysis, 
specification of printing formats, and any other functions 
necessary to the integration of a computer in a system 

Punched card— A piece of lightvyeight cardboard dn 
which informatipn is represented by holes punched in 
a specific positions. 

Real time— The actual time during which a physical 
process occurs. Pertains to the performance of a 
computation during the actual time that the related 
physical process occurs, so that results of the 
computation can be used in guiding the physical process. 

Record— A group of related facts or fields of information 
treated as a unit. For example, one invoice is a record 
in a file containing many invoices. ^ 

Run— Execute a computer program. 

Scanner— That portion of a reading machine having 
functions of locating materials to be read and converting 
the optical signal to an electrical signal. 

Small business computer — Small, general-purpose 
computer marketed by mainframers to smaller 
businesses and first-time u$ers. Prices range from $10,000 
to $285,000. 

Software — The programs, operating instructions,^ and 
other documents that make it possible to use a computer 
for a specific application. 

Source document — An original document from which 
basic data are taken. 

Storage — Pertains to- devices capable of retaining data 
and delivering them on demand at a later time 

Systems analysis — Examination of an activity, 
procedure, or method to determine what objective is 
desired, and how operations must be carried out to 
reach the objective. 

Systems programming — Development of programs, such 
as compilers and operating systems, that control 
computer operation. 

Telecommunication^ Transmission of data in the form 
of signals over long distances via telegraph, radio, or 
other communications lines. 

Terminal— An on-line data entry and display device, 
usually located away from the central processing unit. 
If the terminal is 'intelligent', processing devices are 
built into it apd it also can be used for data manipulation. 

Throughput— Productivity based on all facets of an 
operation, e.g., a computer that can read, write, and 




compute simulumcously would have a high throughput vendor seUs hardware, software, training, and other 

n\xng. services separately rather than as a single package. 

, UniTer$tl Product Code— A standard system of marking 
Time-slitring-Use of one computer by several ^^^^^^ ^^^^^ ^^.^^ supermarkets, food 

mdcpcndcnt users. , manufacturers, processors, and distributors for use with 

UttbttttdUng— Marketing method in which the computer computerized checkout equipment 
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Makes available in 
one 490-page volume 
historical data (through 
1979 in most cases) 
on the major statistical 
series produced by the 
Bureau of Labor 
Statistics 

. Features regrouped 
tables placing together 
data collected from the 
same survey Of source 

Provides technical notes 
for each ma'jor group 
of tables 

Includes related senes 
from other government 
agerKies and foreign 
countries ^ 



The- New 

Handbook of 
Labor Statistics 



Bulletin 2070 



Handbook of 
Labor Statistics 



V 




Contair^ 190 tables 
with data on 

/ 

Labor face 
characteristics 



Employment and 
unemployment 



Hours and earnings 

Wage and benefit 
changes 

Productivity and 
umtjabor costs 

Prices and 
living conditions 

Unions and 
industnal relations 



ej\\ 



I Occupational injunes 
I and illnesses 



Foreign labor statistics 



I General economic data 



The BLS regional office nearest you will expedite your order 



1603 JPK Federal Bidg 
Boston Mass" 02203 ^ 

Suite 3400 
151 5 Broadway 
New York NY 10036 

PO Box 13309 
Phjiadelphja Pa I9l0i 



Suite 540 

1371 Peachtree St NE 
Atlanta Ga 30367 

9th Floor 

230 South Dearborn St 
Chicago Hi 60604 



Room 221 
555 Griffin Sq Bidg 
Dallas Tex 75202 

91 1 Walnut St 
Kansas City Mo 64106 
Box 3601 7 

450 Golden Gate Ave 
San Francisco Cahl 94102 



You may also send your order directly to 

Supenntendent of Documents 
U S Government Printing Office 
Washington, D C 20402 

fvlake checks payable to 

the Superintendent of Documents 



copies of Handboomiof Labor Stamtics, 

BulleVn 2070, GPO Stock No, 029-001 -02194/ at $9.5(LQfi/copy 



Please send. 



ERIC 



Organization 
(if appitcabte) 

Street* address 
City state ZIP 



4^ 




.,4 



Matt to 

Superintendent of Documents 
U S Government Printing Office 
Washiington. DC 20402 



f^oneiiao; labor 
ifevelc^?ments 



Please enter my subscription to thie Monthly Labor Review for 
1 year at $21 00 (Foreign subscribers add $5 25 ) 

□ Remittance is enclosed 

(Make checks payable to Superintendent of Documents ) 

□ Charge to my GPO Deposit Account No 



Name 

Organization 
(if applicable) 

Address 

City, State, 
and ZIP Code 



ERLC 
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Bureau of Labor Statistics 
Regional Offices 




Region I 

1603 JFK Federal Building 
Government Center 
Bostoa. Mass 02203 
Phone (617) 223-6761 

Region II 

Suite 3400 
1515 Broadway 
New York, NY 10036 
Phone (212) 944-3121 

Region III 

3535 Market Street 
P.O. Box 13309 
Philadelphia. Pa 19101 
Phone. (215) 596-1154 



ERLC 



Region IV 

1371 Peachtree Street. N E 
Atlanta, Ga. 30309 
, Phone. |404) 881-4418 

Region V 

9th Floor 

Federal Office Building 
230 S. Dearborn Street 
Chicago. III. 60604 
Phone: (312) 353-1880 

Region VI 

Second Floor 

555 Griffin Square Building 
Dallas. Tex. 75202 
Phone: (214) 767-6971 

01 



Regions VII and VIII 

911 Walnut Street 
Kansas City, Mo. 64106 
Phone; (816) 374-2481 

Regions IX and X 

450 Golden Gate Avenue 
Box 36017 

San Francisco. Calif 94102* 
Phone" (415) 556-4678 



